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HE draught of fire in furnaces, flues and chim- 
nies, is of abſolute neceſſity, elſe the whole would 

be of no uſe and ſervice. - But is it poſſible to bring 
any thing unto a due perfection, whereof we have no 
ideas and underſtanding ? It will happen ſometithes, 
that the thing is obtained by working at random, and 
then we extol ourſelves as great maſters! ut when 
we attempt it a ſecond or third time, it poſſibly fails, 
and ye loofe our aim and are miſled! May we then 
be able to aſſign — and mend. it? ee 
to maſons and bricklayers, and betray ourſelves? 

— they are — buſineſs, having kill - 
enough of mortar, ſtones and bricks; and able hands 
of working them; but Who will call at their ſchool: for 
any account of the ſecrets of nature, veiled by; the 
moſt wiſe Creator, and not without cauſes. The moſt 
ingenious, the moſt learned, the moſt acute heads 
muſt ſtop in the ſearch thereof; a great many have 


gone aftray and loſt themſelves ; the moſt part have 


rejected them as things above human unde ; 
very few have been ſo happy and ſucceſsful in piercing 
through and behind the veil, and have ſeen nature diſj- 
played. Theſe have left for their diſciples ſome ab- 
{cure footſteps, to which 1 have 'Uuly attended. I 
am no maſter, but only a ſcholar, not af the firſt; but 
of the laſt claſs ; and am 'not-aſhamed thereof, imthe 
ſeventieth year of my age. Our knousledge at peſt is 
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only partial, not univerſal. All boaſted perfection is 
liable to the reprimanding motto: Guanium eſt, quod 
ne/camus..!. Therefore I do confeſs myſelf wholly inca- 
pable of anſwering further. I wilt propofe only my 
ideas about the 4 of fire, and leave to every 


one the full liberty of proving all things, and holding 
faſt what is good. | 

It is a common ſaying, the fire or furnace, flue or 
chimney, has a good and ſtrong draught ; and on the 
contrary, they have no draught at all. Further it is 
ſaid, that the remoter the place, from whence the fire 
muſt fetch and draw the air, the beiter the fire will 
burn and increaſe to an intenſe heat. Therefore ſome 


have their wind furnaces contrived in ſuch a manner, 


that the aſh-hole ſhall be cloſely ſhut by a door on 


purpoſe, and at the fide: under the grates, and have 
introduced a long pipe in form of a trumpet, and its 
narrow end to it, and the other and wider end through 
the wall of the laboratory in the open air, that the fire 
might fetch the air, and draw it from afar of and with- 
out doors; and finding: benefit and advantage, then 
the opinion was confirmed, and it, is now commonly 


believed and ſaid, that the fire doth fetch and draw 
the air untojit, though no body can diſcover any or- 
gans and inſtruments by which the fire performs theſe 


actions; nor declare the way and method of that 
drawing and fetching; but bearing the noiſe of the 


- draught, and ſeeing: the increaſe of the fire, they 
think it is wholly unneceſſary, to make any further 


inquiry about a thing appearing too clear and mani- 
feſt to the external ſenſes; being the common con- 


veyances of truths' to the internal ſenſes, Very few 
vill believe, ſenſus fallunt, and know any thing of the 
rules and conditions, by which we can. truſt the ex- 


ternal ſenſes without deceiving the internals; elſe it 


. would have been diſcovered a long time ago, that the 
_ draught of fire muſt be conceived; explained and un- 


derſtood .otherwiſe than it hath been believed hi- 


therto. 


For 
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For it is an univerſal truth,, as well as alſo a.com- 

mon knowledge, that the fire cannot burn and flame 

without air; and it is dato even ſo as 
„wi 


that no animal can live, grow and ſubſiſt, without, air 
but it mult periſh and die inevitably. No one ſhould 
here over-hurry himſelf and conclude, that the air did 
make the burning and flaming of the fire, and keep 
the animals living, elſe he himſelf will make his eyes 
cloudy and very dim for any ſight through the veil, 
and of the things behind it ſecreted, For we find by ex- 
perience, that all air as air will not be ſufficient for the 
{aid great effects, but that here is required a certain 
conſtitution and qualification of the air, If the air 
ruſhes over a heap of burning coals before it touches 
the fire in a wind furnace, it doth prove very difad- 
vantageous and fatal. And will then any one fay, 
that the air coming out of one wind-furnace, would 
alſo ſerve immediately for a ſecond and third one? Or 
the air expired by one animal, was fit ſtill for the 
immediate inſpiring of another, and the third alſo ? 

And alſo why, or not? Some have ſuppoſed the 
. wind and blaſt ruſhing with an bifling noiſe out of the 

. eolopili, fit for. increaſing the fire to an intenſe heat; 

but the experiment ſhewed the contrary, and the fire 
was put out . intirely, Little animals, as a mouſe, 
bird, and ſmall fiſh, when put in a roomy glaſs yeſlel, 
and this cloſely ſtopt, that the outward air hath no 
communication, ſoon grow fick, vomit and die. 
Though at firſt the veſſel is roomy and full of air, yet 
it becomes ſoon unfit for keeping animals alive. If a 
company of people are confined in a cloſe and. nar- 


W row room, and all are very eaſy and content in the 


beginning, yet in a little time they become, uneaſy, 
anxious and ſweeting, and feel that they want ſome- 
thing, and yet they neither know, nor can tell what : 
by and by one and the other ſwoons away, and when. 
carried into the open air, they recoyer quickly, and 
come again to themſelves, and don't know nor can 
tell, what happened to them. And the like accidents 

| * happen 
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happen very often in ſmall churches, when over- 
crouded with people. We have ſeveral examples, 
that a fingle man hath been lock'd up in a cloſe box 
and carried abroad; and though there was air enough 
in the box, it being fo roomy that four perſons could 
lie in it commodiouſly, nevertheleſs he was found 
dead in half an hour's time. And that every one may 
convince himſelf thereof, he may take a large glaſs- 
bottle or receiver, containing one or two gallons of 
air, having a wide mouth, and put it cloſe to his 
mouth, and try how often he is able to breathe out 
and in: indeed he will very ſoon feel, that the air is 
not fit to breathe in. On which it 1s evident, that air 
alone is not ſufficient for that great effett, but that 
there muſt be fome other thing in the air hidden and 
ſecreted, whereof that grand effect does proceed and 
depend, as from its proper and ſole cauſe ; and when 
the air is thereof deprived and exhauſted, and not 
conſtantly ſupplied therewith from above, from whence 
coines every good and every perfeR gift, then the air 
is good for nothing to the ſaid grand effects. 
No one ought to account this as fancies and whims, 
but ſhould believe, that herein lies very great and un- 
common truths, known to very few. And whereas 
the authority and witneſs of great and learned men, 
eſpecially of our own native country, hath commonly 
a very gent and mighty power and influence upon 
human knowledge and belief, and often more than all 
demonſtrations and arguments, I therefore refer the 
reader to the new Royal and univerſal Dictionary of 
Arts, Sciences, and human Knowledge, and to read 
the whole title of air; whereof I will ſet down here 
only, what is moſt conducible for my preſent:purpole, 
/// ↄ 236 , el 

* Before we leave the examination of the various 
bodies contained in the air, we muſt conſider that qua- 
lity of it, which renders it ſalutary, and neeeſſary to the 
life of animals and vegetables: (I would even wiſh not 
to have minerals excluded, 3 
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God as the others) © a quality which has been not yet 
accounted for from any property of the air : byt by 
' diligent inquiry, however, we may poſſibly bereaſter 
come at the knowledge thereof. Whether this latent 
virtue of the air is actually drawn out of it by animals 
and vegetables and minerals, and hence in a ſhort time 
exhauſted and conſumed ; and whether when it does 
thus fail, the animal dies, nobody is, we think, at 
preſent able to determine. This howeyer is certain, 
that if a ſmall bird is put into a large receiver full of 
common cold air, and then the receiver very cloſely 
ſtopped, the bird will grow ſick and vomit within a 
quarter of an hour, and die in the ſpace of half an 
hour after.” | 
Boyle of the air 184. A fiſh kept in water well cloſ- 
ed, without renewing the air, dies in a ſhort time. 
Fiſh die likewiſe in ponds, which are every where 
frozen, and quickly periſh in water, out of which the 
air is exhauſted, Hiſt. de If Arad. Roy. des Scien. 1699, 
240, 1701, 46, and Membr. 284. Flame and a red 
hot coal go out quickly in air cloſe pent up, The lit- 
tle eggs of any inſet whatſoever, being accurately 
ſtopped up in glaſs veſſels do not produce their young, 
though aſſiſted by a kindly warmth, The feeds of 
plants duly moiſtened and ſowed in the beſt earth in 
cloſe glafles do not grow, nor give any ſigns of life, 
though excited by a due degree of heat. On the other 
hand, the upper ſurface of the blood, which is expoſ- 
ed to the air, is of a bright ſcarlet. colour, whilſt in 
every other which the air does not come at, it 
grows as black as the blood of the cuttle-fiſh ; and yet 
as ſoon as ever this black is expoſed to the air, 
the black colour is immediately changed again into 
ſcarlet, Theſe experiments demonſtrate, that there is 
in the air a certain virtue abſolutely neceſſary to ani- 
mal and vegetable life, 15 . 115 
I muſt bog pardon for adding here alſo the mineral 
life, whereof hath been given exceedingly clear wit- 
nels a little before, | = 
n 
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And the reſidence of theſe metallic particles in the 
air, ſeems to be owing to that ſurpriſing phenomenon, 
which in all ages hath been obſerved by miners, viz. 
that the foſſil glebes, when dug out of earth, and ex- 
poſed to the air, are affected by it in a very ex- 
traordinary manner. How frequently is it ſeen, that 
marcaſites, pyrites, vitriolic- ſtones, and metallic ſub- 
ſtances, that are quite exhauſted, are ſo adted upon 
by the air, that they increaſe, come to maturation, are 
changed, renewed, and afreſh impregnated, and be- 
come again enriched with a true metallic matter. 

This latter is true and witneſſed by experience, and 
cannot be denied but by the ignorant. The firſt re- 
maineth only in queſtion, by what power do quite ex- 
hauſted metallic ſubſtances increaſe and come to a due 
maturation, and are changed, renewed, afreſh im- 
pregnated, and again enriched with a true metallic 
matter? Can this be an effect of ſimple air? Or of 
the metallic matters reſiding and floating in the air? 
Are they not all dead atoms, having loſt their native 
colour as well as their radical moiſture, and in their 
reſolutions into their firſt principles, and conſequent- 
ly wholly unfit for -any impregnation, maturation, 
growing and increaſing to a true metallic matter, and 
this even ſo ſmall, as the animal particles reſiding and 
floating likewiſe in the air, and in far greater plenty, 
may he accounted fit for any impregnation, matura- 
tion, and producing of any living animal. Therefore 
let us remain firmly by that true principle diſcovered 
before, and called a certain virtue, and hereafter a 
vivifying principle in- the air, abfolutely neceſſary to 
animal and vegetable (and only add) and mineral 
life: and this life doth alſo comprehend and include 
the nouriſhment, growing, increaſing and multiplica- 
tion of every creature that is found in the animal, ve- 
getable and mineral realm of nature. But the moſt 
remarkable is, when the above gentlemen compilers 
write thus : LAI 2 | 4:11 

This vivifying principle of the air, ſo very ne- 

| ceſſary 
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ceſſary to the ſupport of fire and flank, as well as ani- 
mal and vegetable (and mineral) life, ſeems by every 
phenominon to be the univerſal acid : let it be called 
15 ib will. In verbis ſumus faciles, ſi modo in re convertionus : 
diſtributed through tte intire atmoſphere, in a certain 
proportion, ſo that no portion of air ſeems to be with- 
out it.“ 8 | | 
By reading theſe words, I was highly amazed 
cl! as greatly rejoiced : becauſe, though 1 had & 
deriments and witneſſes enough, that that vivifying 
rinciple in the air was ablolutely neceſſary to the ani- 
mal, vegetable and mineral life; and alſo the very firft 
beginning, nouriſhment, conſervation, and multiph- 
cation thereof, yet I never heard nor read one wit- 
ꝛels ſo fully conforming to my ideas, that that vivifyin 
principle in the air was even neceſlary to fire a 
flame, and to the ſupport thereof. And therefore I 
have always carefully avoided, to let tranſpire one 
word thereabout ; being afraid, that every cne would 
think, that I was beſide myſelf, and much learning 
had made me mad; and that no one would believe, 
that I did ſpeak the words of truth and ſoberneſs. But 
finding that thoſe gentlemen. d the fame. ideas 
with me, I became encouraged t&publith the preſent 
eſſay about the draught of fire, which elſe I ſhould 
never have done. | [AL 
Every one will now become curious and inquire, 
what is that thing or vivifying principle hid in-the air? 
Surely the moſt part of mankind are wholly ignorant 
of it ! Very few have been ſo happy as to obtain a ſight 
behind the veil, and come to the knowledge thereof; 
and according to the different notions, whereby the 
had diſcovered and confidered it: they allo gave unto it 
ſeveral denominations, which are, very fignificagt and 
remarkable; and amongſt them all is truly iH firſt, 
and of divine authority, when it is called. 1. The light, 
the firſt creature produced out of the chaos, when 
God, Gen. i. 3, 4, did ſay: Let there be light, and 
there was light, and God jaw the light, that it was good , 
— An 
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And God divided the light from the darkneſs! Which was 
the work of the firſt day of the great Creation. How 
worthy that light is in the ſight of God may be clearly 
obſerved ; for God himſelf uſes it as a type and ſimili- 
tude, revealing his incomprehenſible being; when the 
holy ſcriptures do ſay; God is light, and in him is no 
darkneſs. Light is his garment. God dwells in a | 
light, to which no mortal man can come. And St. 
n ſays, of the Son of God, In him was the life, 
and the life was the light of men: that was the true light, 
which lighteth every man that cometh into the world, 
Theſe all are metaphorical deſcriptions, ſpeaking 
of the uncreated light and life of our ſouls, under the 
ſimilitude and words of the created light and life of 
our bodies, and of all the creatures in the whole world. 
Every one can ſearch into the teria comparationis be- 
tween both, which will ſhow and diſcover more then 
can be ſaid of it. | | 


2. Anima mundi, the ſoul of the world; the ſpirit 
of the world; Archæus, the head, governor and di- 
rector of the world, and all things therein. How this 
ſhall be — explained by the ancients in 
thele verſes, W 


Principium motus, cunflarum operatio rerum 
. Eft anima, abſque illa creſcit in orbe nihul. 

Quod vult illa tamen tanguam Domina omnibus horts, 
Exeguitur promio corpus id officio. 


That it to ſay; The beginning, the motion, and the 
operation in all things is the ſoul, without which is no- 
thing in the world. What the ſoul as the maſter doth 
_—_ that will alſo the body as a dutiful ſervant 


execute. 


3. Phlogiſton, inflammabile, fire, ſyuonyma of the 
light above. 


4. Sulphur 


E 


as 4. Sulphur, ſalt and mercury, the natural and 
1 created Trinity in a perfect Unity. l 

y 5. The native calor and radical _— in all 
i- creatures in the world, without which is Ho life, 
1 but death. | 


6. The vivifying principle ; the univerſal acid, the 
ſweet alcali or Salt of Nature'; the univerſal Mer- 
cury ; the Mercury of Philoſophers, and ſo on. t 
there is one name more, which is worth to be remEn- 
bered, viz. f | 

7. Vagum foſſil, vagabond foſſils; this name at 
the firſt fight will raiſe a laughter, as well as a mouſe- 


rightly conſidered and underſtood. The author there- 
of hath been a wiſe man, who would thereby ſhow to 


of all minerals and metals do ariſe, nat below and in 
the depth, but above, from whence do proceed eve 
good, and every perfect gift, by that vivifying princi- 
ple in the air, which in regard to the mineral realm is 
here called vagum foſſil; and alſo in regard to the ve- 
getable realm, may be called vagum vegetable; and 
in regard to the animal realm, wagum animale. . 

8. But all theſe different names in ſound, may be 
by their true fignification, very compendiouſly com- 
prehended under the one only name Natura, which alſo 
is ſolely meant by thoſe already mentioned; and alſo 
by all the other almoſt innumerable denomſpations. 

Having ſhewed the principal names, I with er mu- 
nicate ſome memorable deſcriptions: the famous and 
very ingenious Dr. Becher hath deſcribed it thus 
ſaying : 6:1 ag Ae 

So true as the ſun doth ſtand and ſhine on thehea- 
ven, even ſo true is this, that that living or kv Ani 
ſpirit is the fountain and principle of all life and gene- 
ration! That js that ſpirit, which dwells in the air, 
makes living all inſets upon earth, doth ferment the 
water in rivers, moves and colours the blood in the 
veins, produces the metals in mines, ſprauts out in ve- 


the 


trap of fleſh or leather; and yet both is true, when 


the ignorant, where the proper ſprings and fountains , 
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getables, and grows to blofloms and fruits ! It is the 
all in all of the world. In the clouds it thunders, 


rains and fnows; upon earth it is greening, bloſſom- 
in anch fruit bringing: in animals it cauſes living, al- 


tering and digeſting: in minerals it makes ſmoaking, 
altering, fixing; and if it is 2 by art, it con- 
ſerves the life, cures all ſickneſſes, and changes the 
mg It is volatile in volatile things, and in fixt 

gs It 1s fixt, nay the molt fixt andpermanent thing. 
In vegetables it is vegetable, in animals it is animal, 
in minerals it is mineral. It is the Chamelon of the 
philoſophers ! But amongſt all the things in the whole 
world, it is of the moſt perfect property, of the moſt 
penetrating eſſence, and of the moſt thin and fubtib 


ſubſtance. 
And the famous Dr. Cunad has deſeribed it per 


| proſopoeiam thus, writing, 


Mater rerum maleria eft benedifla Sophorum. 
Sum alma igitur mater, ſum ſicuts a pragnans, 
Ad vivum almus ager, venoſa, poroſa propago. 
Fons per fe riguus, Phanix, et Adamica virgo. 

: Venter vents, Nagy locus, omnuparenſque, 

OT” - conſervatrix, rebus in mundo nouatrix, 
Nullibi que non ſementat, petulatur, ole ſcit, 

Sher malicat, prægnot, foetat, ſoboleſcit, abſt, 

Et tamen Eugio nullomodo naufragat unguam. 


That is tb ſay : The mother of all things, is the bleſ- 
{ed matter of the wiſe. 1 therefore am a very good 
mother; I am like a Full and ſwelled ſponge ; for all 
living things the beſt ſupport, though a poiſonin and 
porous growth, I am the fountain flowing by itſelf; the 

henx and adamical virgin; the belly of the wind, 
and the houle of nature; I am the father of all things, 
and theig keeper and novator. I fow every Where! 
I make growing, oil-giving and ſeed: bringing; 1 


make pregnant, I give fruits, I ye young ; I alſo 
ſuck 


* 


X L 18 1 


never ſuffer a ſhipwreck. 

Therefore the famous Sendivog. writes very fignifi- 
cant, and ſays, In the air is a fecret foochof life, 
without which nothing can live and ſubſiſt!“ Indeed, all 
the three realms of animals, vegetables and minerals 
are ſupported, nouriſhed, and grow, live, increaſe and 
multiply by that vivifying principle, or ſecret food of 
life, hidden in the air. But in a very different 
and manner. All the animals by breathing. The laws 
of their exiſtence, and inevitable neceſſity oblige them 
to inſpire and expire the air, be it what it will, inſo- 
much, that all the aſſiſtance of art and ſkill are in vain, 
and all that is done for them in the common courſe of 
nature fruitleſs, if they are deprived of the benefit of 
air, and the vivifying principle therein. Therefore 
the moſt wiſe and benevolent Creator hath given to 
them the moſt ſuitable organs and inſtruments for . 
breathing. The anatomy of them muſt ſet every be- 
holder in admiration and ſurprize, and alſo ſhow to 
him filently, yet palpable enough, that they were made 
not ſolely for blowing the air out and in, but for all 
higher intents and purpoſes. *** ſtrongeſt veins are 
laid between the ſaid organs eathing ſor keeping 
them always very warm. The cold air inſpired, fills 
all the innumerable ſmall bladders and little globes full 
at once, and the air divided in ſuch minute parts grows 
inſtantly warm. All warmth expands the air, which 
then requires a larger room: which being oppoſed by 
the ſkin of the ſmall globes, cauſes a preſſing; the 
grols air finding no way through them, the rellog 
mcreaſes, and the thifineſt and ſubtileſt parts, to wit, 
the vivifying principle in the air, doth tranſude and 
pierce through the tender incloſures, and then the re- 
maining groſs air is expired, and inſpired another freſh 
portion of air, and ſo further. The tranſuded moſt 
tendereſt part of air, or that vivifying principle and 
ſecret food of life, doth then mix and mingle itſelf 
with the blood, and is carried to the heart for the aſſi- 

milation 
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fuck and feed them! And yet my maidenhead doth 
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milation and adoption into the eſſence and ſubſtance o 
the animal ; whereof afterwards ſome parts are car 
ried and mixt with the ſeed in the males, and this 
augmented to be a living ſeed, andin the females with 
the menſtruum, and this thereby increaſed to be a liv- 
ing one: the other parts are carried into the 'ſtomach, 
wherein they are mixt with the victuals, and cauſe - 
their digeſtion, and change them, and they themſelves 
with them into a chyle, and laſtly into the blood, 
which then carries to all the members their neceſſary 

ſupport. 3 | 
If this had been left to the care and obſervation of 
the animals themſelves, it would have been forgotten 
and ſometimes negletted, moſt certainly in the night 
and ſleep ; and then the whole realm of animals would 
have been nothing but dead carcaſſes the next morn- 
ing. God foreſeeing that great fatality, was moved to 
augment his mercy and grace, by impoſing the abſo- 
lute neceſſity of continually breathing; that it is made 
now unavoidable, that it cannot be neglected nor in- 
termitted, neither in the day, or in the night, or in 
ſleep, but muſt continually feed, and nouriſh the 
animal ſpirits as well, as the whole body, with that 
vivifying principle, or ſecret food of life, hidden in the 
air. Hereby may be alſo further conſidered, why we 
are obliged to breathe more oftener, and quicker, 
when our paſſions, particularly of anger and love, are 
highly moved and raiſed ? And that all our paſſions do 
principally depend on the animal ſpirits, which then 
want more nouriſhment, and like a little flame, which, 
when the cotton is opened, increaſes, and wants then 
more oil. Therefore we are forced to breathe oftner, 
quicker and ſtronger for the ſupport of the ſpirits, 
which cannot be content with the victuals in the ſto» 
mach, nor thoſe fit for nouriſhing our ſpirits, nor thoſe 
to ſupport our paſſions; but that vivifying principle 
and ſecret food of life, hidden in the air, is the proper 
oil, nouriſhing our animal ſpirits, paſhons, _ = 
A y 
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too, that the flame of life may burn, and may 
not go out and vaniſh. | | 
On the contrary, all the vegetables and minerals are 


h ſupported and provided with that viviſying principle 
7 and ſecret food of life, hidden in the air by the preſ- 
"Þ ſure in the ſmalleſt and moſt minute pores: for they 
e have no organs and inſtruments for breathing, and muſt 
Y be abſolutely undone and periſh, if God, the moſt wile 
d, Creator,” had not given to the air, that prefling — 
y and power into every empty place and vacuum, to 
carry thither that ſecret food of life and vivifying prin- 
}f ciple, being abſolutely neceſſary for the conſervation 
n and multiplication of all the creatures, whether ani- 
nt mate or inanimate. TRE 
d But who is able to count all the millions of the 
* creatures in the three realms of animals, vegetables 
0 and minerals, which do yearly, quarterly, monthly, 
* weekly, daily, hourly, — every minute and moment 
le feed upon that vivifying principle hidden in the air! 
* Is it not the greateſt wonder, that it is not conſumed, 
. and does not fail, but is always ſufficient, nay plenti- 
le fully abounds to ſupply every creature? In conſidera- 
at tion of which Dr. Cunad amazingly exclaims, 
e | 
e Ihſa fur nutrix, el ſemper alumma feb ! 
r, Hunc alit aeterni vena liquors auem. 
re 
lo That is to ſay, It is always its own nurſe, and to itſelf 
n the nouriſhment too. Indeed it is fed out of the 
h, fountain of eternal waters. E 
n If any one will know ſomething more of that foun- 
r, tain, he muſt inquire about the origin, nature and 
s, quality of the four elements, and their conygpience and 
* ineonvenience, and then further into their ions and 
ſe converſions ; whereby are produced the firſt ſuperior 
le Wl three principles, which by their circulation, adheſion 
er and copulation, do produce two, and theſe two one, 
ne being that fountain. For it is undeniable. 
ly - ET Per 
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Per Chaos antiquum res mundi ſemper eadem 
Sunt, fuerunt, et erunt : Mlenim in orbe novum eft. 


It is highly to be wondered at, that it is fo very 
much unknown to the molt part of mankind, thou 
they uſe it daily, and no body can live and ſubfiſt 
one minute without it. But it can only be diſcovered 
and underſtood by abſtracted conſiderations, daily ob- 
ſervations, and diligent ſearches, but cannot be ſeen 
with common eyes, nor touched with common hands, 
though it is to the right and left, before us and be- 
hind, above and below us. All lay on, and ſuck dai- 
ly the full breaft of our mother nature, but they have 
no more knowledge and underſtanding thereof, than 
the new-born children of the milk and breaſts of their 
mother, and would never find them, if they were not 

ut in their mouths. | 

And that we niay be made more attentive and heed- 
ful, let us go td the book of truth, which properly is 
inſpired for the life of our fouls ; nevertheleſs, we can 
be very ſure, that when God doth ſpeak therein of 
natural things belonging to this world, and the natural 
life of the things in the world, that he as the wiſe maker 
of them all, muſt know the beſt, by what form of 
words he can expreſs himſelf thereabout, in the moſt 
proper manner. Firſt let us well conſider, what we 
do read, Acts xvii. 24, 25. God that made the world 
and all things therein giveth to all live and breath, 
and all things. Here are life and breath co-relatives, 
the one cannot be without the other; the life not 
without breath, and the breath not without life, and 
both God gives, who made the world and all things | 
therein, could alſo give both immediately, but it 
doth pleaſe him to give both mediately by that vivify- 
ing principle or ſecret food of life hidden in the air. 
Secondly, let us well obſerve what is ſaid, pſalm civ. 
29. 30. Thou, O Lord, takeft away their breath: (not 
bread, but breath) they die, and return to their dufl. 
Thou ſendeſt forth thy ſpirit, they are created; and thou : 

" neweſt 
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neweſt the face of the earth. But more — 
is ſpoken thereof, Devy. viii. g. Where Moſes ſaid to 
children of Iſrael: God fed thee with manna, which thou 
kneweſt not, neither did thy fathers know, that he might 
make thee know, that man did not live by bread only, but by 
every word, that proceedeth out of the mouth of God doth man 
live. Here is attentively to be obſerved; that Moſes 
doth not ſay which manna thou never eateft, nor th 
fathers; but very conſiderately God fed thee with 
manna, which thou kneweft not, neither did thy fathers 
know, though they and you were fed therewith from 
the very firft day, till the laſt of life, but inviſibly, 
which God hath made now viſible, and you call 
manna, that he might make thee know, that man doth 
not live by bread only, but by every word, that pro- 
ceedeth out of the mouth of God. Which truth is re- 
peated and confirmed by our bleſſed Redeemer. Mat. 
Iv. 4: and the devil himſelf did not dare to oppoſe the 
leaſt word. And St. Paul, Heb. i. g. "The Son of God 
upholds all things by the word of his power. Can now any 
thing or creature be excepted? EOS | 
When God himſelf ſpeaks of it fo very honoura- 
ble and emphatically, ſhall' not we become attentive, . 
and deeply conſider, what is ſaid and ſpoken, and 
what God will give us to underſtand and know ? Can 
then our | ignorance make us ſo impudent, to call 
and reject it as fancies, dreams and whims, for no 
other reaſon, but for want of underſtanding and expe- 
lenced ſenſes ? Shall we not then deſerve the igno- 
inious title of ungrateful, depraved, and wholly cor- 
upted children, which God by the mouth of Iſaiah, 
hap. i. 3. doth ſeverely reproach, ſaying, The or 
noweth his owner, and the aſs his maſter's crib, but Iſrael 
toth not know ; my people doth not conſider ! | oF 

One word more. The whole paradiſe is wholl 
oſt and every thing therein. Nothing thereof is left 
n the world, or to the world, but only this precious 
emnant, that vivifying principle and ſecret food of 
ike, hidden in the air. Therefore the philoſophers * 

| C | have 
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haue very ſignificantly called it the paradiſe bird, having 
wings butno legs; — on that account never at reſt, but 
continually flyiug day and night; and if it were to ſet 
down once, it could not ſtand up again, and fly any 
further. Indeed, it is ſo, and no otherwile : for ſet- 
ting down once, and coming upon, or in any creature 
whatſoever, it is immediately adopted and aſſimilated 
to the nouriſhment, ſubſtance, eſſence, increaſe and 
multiplication of the ſaid creature, and cannot fly more. 
Some have by. miſtake ſearched throughout the whole 
ornithology, and meeting one conforming to their opi- 
nions, they did cry out #»! but it was a great mil- 
take. He is an hieroglyphic bird of the philoſophers, 
like the Phoenix reſurging out of his aſhes, and the 
Pelican feeding his young ones with his own blood, 
whence we muſt not pick up the barren words, but only 
the meaning thereof. q 
We all are boarders at the table of God, and his 
gueſts every day. The firſt and principal plate is that 
vivifying principle and ſecret food of life. No diſtinc- 
tion of age, dignity, quality, highneſs, lowneſs or pa- 
verty, but all like: omnes ex eodem luto ! All of one 
duſt of the ground! All at one table! All of one 
bread ! That inviſible manna! No diſtintion ! And 
though one might collect more than the other, never- 
theleſs it will be for every head no more but a gomar, 
the meaſure of the covenant, juſt enough for his life 
and ſubſiſtence. No neceſlity for lying up any ſtore, 
or to be ſorry thereabout for to-morrow ; for this ta- 
ble of God is daily drefſed anew, and at every hour 
from the morning till the evening, and likewiſe thro” 
all the night, and every one is welcome, and the leaſt 
worm is not deſpiſed and turned off; for God hath 
mercy upon all the works of his almighty hands. No 
merchandize or trafhc is permitted! It is no where to 
be ſold or bought, neither at the firſt nor ſecond hand ! 
For it does by no means admit to be ſeen, felt, taſted, 
ſmelled or heard; nor to be meaſured by ells, yards, 


feet and inches ; nor by buſhels, pecks, gallons, ** 
| an 
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and cubic inches; nor to-be weighed by troy or aver- 
dupois, pounds, ounces, drachms, penny weights and 
grains ; nor to be accounted by any arithmetical rule ; 
nay the ſublime Algebra itſelf muſt ſtop here, and ac. 
knowledge its inſufficieney. No monopolizing is pol. 
ſible, what would elſe become of the poor, they all 
muſt ſtarve. All the neceſſaries of life of the ſecond 
claſs have been burdened with taxes, exciſe, tolls and 
duties, and made very dear ; but this of the firſt claſs is 
left free to every one, and itis to be had every where 
for nothing ! No doubt, that it will be fo always ! Be- 
cauſe, de ignotis non judicat eccleſia, that is to ſay, the 
clergy will never call for tithes from things, which they 
are wholly ignorant of. f IS 
The moſt famous phyſicians have been much puzl- 
ed about inveſtigating the ferment and menſtruum in 
the ſtomach of animals, and at laſt confeſſed, that it 
was an entire peculiar one, and impoſſible to be coun- 
terfeited by any human ſkill and art. They have told us 
the truth! Indeed : but do we now know more than be- 
fore ? Surely, it is moſt marvellous and very furprif- 
ing ! Mankind fill their ſtomach with almoſt in- 
numerable kinds of different victuals, and often very 
contrary one'to the other; cows, horſes, ſheep and 
goats, with graſs, hay and ſtraw ; dogs, wolves, and 
lions, with bones and raw fleſh ; the oftriches ſwallow 
pieces of iron; and yet they all do digeſt their victuals, 
the pure is ſeparated from the impure ; the pure is 
changed in the eſſential ſubſtance of each and every 
animal, and this without their will and voluntary con- 
currence and co-operation ; But ſolely by the virtue of 
that ferment and menſtruum operating, direQing and 
perfeCting it all by. itſelf alone: and laſtly the impure 
is rejected and diſcharged as uſeleſs excrements, _ 
changed differently in ſubſtance, colour, form an 
ſmell, according to the ſpecific kind of each and every 
d, animal. What a great and powerful menſtruum and 
ls, diſſolvent muſt this be ! Is it not worth to he inquired 
it's after, till it is found out and known? 1 will deal ho- 
nd C 2 neſtly 
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neſtly and ſay, If any one will tell me, by what fer- 
ment and diſſolvent the fire doth digeſt and conſume 
ſoft and hard, and the hardeſt wood, pit and candle 
coals, turf and all inflammable matters, and changes 
the pure into fire and flame, and the impure into 
excrementitious aſhes; then I will tell bim, that the 


one is as marvellous as the other, and yet both one 
and the ſame thing. The undeniable proof is this. 


Let all the forementioned kind of animals fill their 
ſtomach with their proper and convenient food, and 
then depart from the air, or that vivifying principle 
and ſecret food of life hidden in the air, then all digeſ- 
tion, ſeparation of the pure from the impure, all mo- 
tion, all circulation, and the life itſelf is immediately 
ſtopt, done and gone ! Take alſo from a heap of fire 
and flame the free acceſs of air, or to ſpeak clearer, 
that vivifying principle and ſecret food of its life con- 
tained in the air, there all fire, burning and flaming, 
all digeſting and conſuming of. the fuel, and the turn- 
ing of the pure into flame, and the impure into aſhes 
is direcijy ſtopt, done and gone. Nay a charcoal 
which is by the fire quickly devoured, eaſily digeſted, 
and the pure departed from the impure, and this laſt 
into a ſmall bit of aſhes; but being put in a crucjble, 
and then covered, well luted, dried, and ſet in a ſtrong 
fire, and conſtantly kept red hot for ſome hours, days, 
weeks, months or years, it will not be burnt or con- 
ſumed, but the crucible being taken out, cooled and 
opened, the charcoal will be found intire, and in the 
fame Rate as it was at firſt, when put in. This ſhows 
clear and evident, what is the great diſſolvent and 
yniverſal ferment, menſtruum, nouriſhment, increaſe 
and life of all things, bath of animals, vegetables and 
minerals, whatſoever. _ FOG 

One word more in regard of vegetables. Ignorant 
farmers only fancy, that their dung-cart alone bring 
them a plentiful harveſt of corn. Is there then any 
reaſon for dreaming, that corn may grow out of the 
excrements of cattle, and the fine wheaten meal on 
| | © 
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of naſty dirt ? guae te dementis cochit / Indeed, it is 


otherwiſe, and the proceſs therein above the capacity 
and underſtanding of common people. For the 
diſcovery of the true ground of knowledge and un- 
derſtanding herein, 1 will only alledge two wit- 
neſſes. The firſt, js the philoſopher Pennatus, writ- 
ing, bt | | 

This vivifying principle is in all things, and 
pierces through all ings in the whole world, and 
it is a vivifying, ſubſtantial and eſſential ſpirit, giving 
to all cxeatures in the world their ſubſtance, eſſence, 
and life, and in that ſpirit they are, live, grow and move, 
and all things are full of its virtue, and nothing is 
void of its eſſence and power. 2 5 
The ſecond is the wiſe philoſopher Hermes writ- 
ing, | r 2 6 
This vivifying prinoiple is an heavenly one, and a 
true ſecret, and the life of every thing, and every 
man does want it. And this is the water, which in 
the wheat is the fine flour, in the olives the ſweet oil, 
and in the peaches the delicious juice, and the fruit on 
all trees, and the principle of the generation and mul- 
tiplication of men, and out of it is all which hath life. 
Itſelf doth never die: for it is the bead of the world; 
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g that is to ſay, an humor, I ſay an humor, wherein all 
„ we ſulphurous, ſaline and fiery influences of all the 
- heavenly bodies and afteriſms are united by the bond 
d of the moſt ſubtileſt terteſtreity unto a ſweet viſcoſity, 
e and every where to be met with.” 


— 


It is not the child, but the mother nature herſelf, 
and without the knowledge and acquaintance of, and 
with her, cannot be obtained a true underſtanding of 
nature's works, methods and proceedings in the con- 
ſervation and multiplication of animals, vegetables and 
t minerals, and far leſs can be found the door leading 
g into the garden of the Heſperides. Will any one ſay, 
chat 1 do make more of it than is its due, and almaſt 
e W deily it? Then I muſt anfwer with a certain phi- 
's loſopher, 
| * | 
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| 32 it is the will, grace and pleaſure of the Moſt High 


is that which learned us the art of breathing, when 


was. It is that which did learn us (by a ſublime inſpira- 


1 


toſopher, writing thereon, per proſopoeiam, and 
ſaying, | | | 


i 


Ensfum, quod genero, non 1 era ſeentia facit, 
Sint licet in gremio pricipia cunfla meo. © 
Scalicet eft in me ſupremi gratia Fovae, - 
Ifthaec qua perme fingula ſola facit. 


That is to ſay, I am a created being, and what I do 

engender and produce, that doth not depend and pro- 
ceed from your ſcience and ingenuity ! And though 
alſo in my center doth lie the principles of all things : 


ehovah, that doth effect and produce all things through 
me. | 
We all are bound to the utmoſt obligation and gra- 
titude towards the moſt wiſe Creator for that vivifyin 
principle hidden in the air, which he has made an 


appointed to be the medium in the continuation of the 
ſecond and daily creation, conſervation and multiplica. 


tion of all created things; and preſcribed, nay impreſſed 
into it certain abſolute laws and rules for acting and 


_ proceeding accordingly. It is that which made the 
_ firſt point of our exiſtence. It is that which drew 
an 


diſpoſed the firſt lines of all our parts and mem- 
bers in miniature, and form of the —— white cot- 
ton thread, and the extent ſucceſſively in length and 
thickneſs. It is that which gave us life in the dark 
3 as ſoon as we were capable of receiving and 

eeping it. It is that which drew us out of the 
dark priſon unto the light of the world. It 


we knew nothing thereof, nor underſtood what it 


tion) the art of ſucking the breaſts of our mothers, with- 
out knowing them, ar what we did. It is that which 
mixed the tender food with itfelf, and perfected the 
digeſtion and diſtribution to all our tender members 
for their growing and increaſe, without our own con- 

currence 


1 23 J 


currence and co-operation. . It is that which calls us 
to our breakfaſt, dinner and ſupper, and muſt ſeaſon. 
all our victuals, when they have taſte and reliſh. It is 
that which calls us in the evening to bed, and lulls us 
into a refreſhing ſleep, and awakens us again in. the 
morning. And all this without our voluntary concur- 
rence and co-operation, but ſolely by a natural inſtinct, 
as it is called, and properly the ſole effect from our 
mother nature, and ſhe the proper and ſole cauſe of 
that natural inſtin&t : ſhe is, moreover, our beſt ſur- 
geon, apothecary and phyſician, aud without her all 
the others are good for nothing ; nay, ſhe is the archi- 
tect of the whole world, and particularly to the human 
body. All phyſicians are her ſcholars, and through 
her created to ſolid doctors. Whoever do not know 
her, nor are acquainted with her, are quacks and 
mountebanks. All medicinal virtues of drugs, col- 
leted in the realms of animals, vegetables mine- 
rals, do depend and proceed from her alone. All noſ- 
tums without her preſcription and. direction are poi- 
ſons. And when he will not. cure our body, then all 
phyſicians in the whole world, and all noſtrums are 
good for nothing. The courſe of all ſickneſs, the criſis 
therein, and the cure of the whole doth ſolely depend 
on her. If ſhe is aſſiſted and helped by medicines. 
proceeding from herſelf, or very near kindred to her, 
and prepared to her will and liking, ſhe is pleaſed, 
imilis ſimili gaudet, loves like, ſhe becomes delighted 
and ſtrengthened, the morbid matter is attacked and 
expelled, the cure ſucceeds well, the recovery follows. 
But if the medicines are ſtrange, or contrary, or. ap- 
plied at undue time, ſhe grows angry and hot, the 
whole machine trembles and comes wholly out of. 
order, the ſickneſs and evils increaſe and terminate in 
death, death, death! the end of all things in the world. 
Hereafter ſhe is buſy for refolving the whole remainder | 
ſucceſſively to an handful of duſt, which is what it was 


in the beginning, conformable to the ſevere * 
0 
18 


11 „Kren een 


ie ww 


— — — — — — — — — — * 
* 


32 — 1 - 


g 
8 


C24 J 

of the ſupreme Judge, Duſt thou art, and unto duſt ſlialt 
thou: return. 5 % 1 4. 

But enough of that; I will now proceed to' my 
particular and proper purpoſe of explaining and de- 
monſtrating the true and proper concen and idea of 
the draught of fire in furnaces; flues and chimnies. 
The fire is not the leaſt amongſt the excellent and mar- 
vellous creatures of the moſt high; wife and almighty 
Creator of this world. But it cannot live, operate and 
ſubũſt, nor conſume, digeſt, and change the fuel into 
fite, flame and afhes, without the aceefs of air, or 
more properly, without the vivifying principle or ſe- 
cret food of life, hidden in the air. Vet it has neither 
organs for breathing, nor hands for fetching, nor a 
cart for drawing it. Thoſe defects are ſupplied by 
the preſſure of the air. The proceſs is thus. The 
fire being kindled, receives its firſt life from that vivi- 
fying principle hidden in the cirrumambient air. For in 
a receiver exhauſted of air, neither flint nor ſteel will 
give one ſpark: of. fire; nor gutipowder take any fire. 
Therefore it i evident, that the life of fire doth depend 
on the viviſying virtue in the air. As ſoon as it has 
received its life iti begins to attack the fuel, and digeſt 
and reſolve. and ehange the pure into fire and flame, 
and the impure into excrementitious aſhes; and in 
thoſe actions: the air is expanded, rarified and much 
attenuated; and conſequently there does exiſt an emp- 
tineſs and gquaſi vacuum for the denſer and groffer out- 
ward air, which by its preſſing quality forces into, and 
finding no other way but through the grates and burn- 
ing fuel, forces through, and carries with it to the fire 
more of its vivifying principle, or ſecret food of life; 
and the more the fire is therewith nouriſhed, the more 
it doth increaſe, and the more fuel is conſumed and 
digeſted; the pure changed into fire and flame, and 
the impure into aſhes, whereby the air, fire, flame, 
and ſmoke are far more expanded and rarified, that then 
the denſer outward air forces more ſtrongly through 


the grates and burning fuel, and nouriſhes the fire y 
an 
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and thus continuing, the fire is conſtantly fed with that 
vivifying principle in the air, and the remainder rare- 
fied, and with fire, flame, and ſmoke, expanded and 
attenuated ; from whence ariſes allo a conſtant occa- 
ſion and proper cauſe for the denſer outwagd air to 
puſh and prels through the grates and burning fuel, 
&c. And this is the true conception and proper idea 
of the draught of fire in furnaces, flues and chim- 
nies. 
From what has been ſaid I would wiſh that no one 
would judge unreaſonable, and think that I diſapprove 
and would change the words of common. uſe, and in- 
| troduce a new manner of ſpeaking about things. In- 
deed . I have no buſineſs with ſhells, my care is ſolely 
for the kernel, whether it is pinched by a- worm, or 
good and whole. I have no concern about words, 
but with the ideas and underſtanding of words in com- 
| mon uſe. We are abſolutely obliged to ſpeak with the 
j vulgar, or elſe they could not underſtand us: but we 
ſhould not think with the vulgar, nor ſhould our ideas 
and conceits be vulgar. We muſt ſpeak with the yul- 
gar, that the ſun, moon and ſtars do riſe and ſet, though 
we know, that. it doth ſolely proceed from the globe 
of the earth turning about its axes once in twenty-four 
hours. We mult ſpeak with the vulgar, and ſay, The 
new moon, the- firſt quarter, the full moon, and the 
laſt quarter, and nevertheleſs know, that it doth folely 
depend on the appearance to our eyes, as nothing 
thereof is to be found in the moon itſelf ; the half part 
of which towards the ſun is always light, and the oppo- 
lite half part dark, Thus we muſt ſpeak with the 
vulgar of the draught of fire: the fire doth draw and 
fetch the air, and yet have other ideas and conceptions 
thereabout than the vulgar have. Loguamus cum vulgo, 
/ed ſentiamus cum eruditis. = | 
From the above may now be eaſily diſcovered 
and underſtood, the way and manner of pro- 
curing a ſtrong draught in any furnace; and the pro- 
portionable meaſure of the grates and fire place; and 
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alſo of the ſufficient extent and room for the rarefac. 


tion and expanſion of the air, fire, flame, and ſmoke; 
and out of this a well proportioned flue, through which 
the raretied and expanded air, in company with the 
fire, flame and ſmoke, may be neither ſtifled, nor 
haſtened and overhurried, but decently and becom- 
ingly condutted, in a proportionable chimney, and into 


the great receiver of the atmoſphere. 

Moreover, in all ſmoke ariſing from any kind of 
fuel whatſoever, is always contained & great deal of 
inflamable matter, which hath not been kindled by the 
fire, and doth ſettle and lodge in the inſide of the 
flues or chimnies, which is commonly called ſoot. If 
there was not a great deal of inflammable matter in it, 
then there could never be found a burning chimney 
with ſuch furious flames, as is often the melanchol 
caſe ; and a moſt frightful one, when the ſoot Joth 


proceed from wood. Such unhappy accidents 


ſhew and prove evidently, that all ſoot doth contain a 
great deal of inflammable matter. But when every 
thing is well deviſed, and the fire hath a ſufficient 
room and extent, being neither too narrow nor too 
wide, but even right, and enough for the neceſſary 
expanſion and rarefaction of air, fire, flame and 
ſmoke; there the denſer outward air preſſes the 
ſtronger through the grates and burning fuel, and is 
there conſtantly emptied from its vivifying principle, 
by which the fire is nouriſhed and increaſed to an in- 
tenſe heat, and all the inflammable matter in the air, 
fuel and ſmoke is kindled and turned into fire and 
flame, filling the furnace, flue and chimney to the top, 
where no ſmoke comes out, but a clear flame ; which 
is an evident ſign, that the furnace, flue and chimne 

muſt be thoroughly filled with fire and flame. And 


in this caſe there will never be found any ſoot in the 


furnace, flue and chimney, but they will be always as 
clean as when they were new : conſequently all the 
ſmoke and foot muſt have been wholly changed into 


fire and flame. 


Therefore 
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draught, with a ſounding noiſe, reſembling the; n 
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Therefore I have in my hew invention conſtrued 
a place for the fire and fuel, which I do call the, farſt 
farnace, and out of which goes an opening into. the 
ſecond furnace. This proportionable-opening ſerves 
for the regulation of the W of fire hw neceſ- 
ſary for the intent and purpoſe. The. ſecond furnace 
having a competent extent, ſerves for the expanſion 
and rarefaction cf air, fire, flame and ſmoke, from 
whence they go one with the other in company into a 
well-proportioned flue, under and throughout the whole 


bottom of the boiler, touching the bottom every 


where in a way of above one hundred feet; and laſtly, 
into a proportionable chimney, and from thence into 
the wide expanſe. The before-mentioned expanſion 
and rarefaQtion of air, fire, flame and {ſmoke in the ſe- 
cond furnace, is alſo a conſtant occaſion and cauſe for 
the denſer outward air to preſs into and fill that empti- 
neſs and quaſivacuum ; and finding no other acceſs but 


through the grates and burning coals, it then puſhes ©. 


and preſſes through, and this is vulgarly called the 
draught. But then undergoing the ſame action of fire, 
by which the vivifying principle is not only exhauſted 
and conſumed, but alſo therewith the fire is nouriſhed 
and increaſed to an intenſe heat, and the remaining 
air is more expanded and rarefied; then there doth 
exiſt a continual occaſion and cauſe for the preſſure of 
the denſer outward air through the grates and burning 
coals; and the rare fied and attenuated air, in company 
with fire, flame and ſmoke, go eaſily through the ſer- 
pentine flue, under the whole boiler, till it comes into 
the chimney, and laſtly into the univerſal receivepof 
the wide atmoſphere. | YT 
For the better underſtanding, and full, conviction 
hereof, may be conſidered and a fight taken of a large 
furnace, wherein great quantities of ores are ſmelied; 
There is commonly obſerved, a very great 1 
0 


of a large bellows in a ſmith's forge. This furnace 
hath two doors, one at the fide, and the other aves 
| 9 a gaiĩnſt 
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againſt the fire place, and above the latter is the flue 
into the chimney ; and in ſmelting ores both doors 
are cloſcly ſhut. The burning fire emptying, attenuat- 
ing and rarefying the air in the furnace, makes alſo 
room, emptineſs and quaſivacuum, for the denſer out- 
ward air, which having no eaſier way of coming into, 
but through the grates and burning fuel, there it preſ- 
ſes and forces through with a ſounding noiſe, and it is 
immediately exhauſted and evacuated from its vivify- 
ing principle or ſecret food of life, wherewith the fire 
1s nouriſhed and increaſed to a living flame; and the 
other part of the air is rarefied and highly attenuated, 
and driven out into the flue and chimney, which gives 
new occaſion and cauſe to the denſer outward air to 
preſs and force through the grates and burning fuel, 
and thus is the conſtant proceſs: and thereby is the 
fire continually nouriſhed with the ſecret food of life, 
and ſtrengthened for the conſumption and digeſtion of 
the fuel; whence the pure is changed into fire and 
flame, and the impure into excrementitious aſhes : 
whereof ſucceſſively ariſes an intenſe heat, ſo that fire 
and flame fill the whole furnace, flue and chimney, 
even to the top. But as ſoon as one door 1s opened 
the draught is ſtopt and ceaſes immediately, the fire 

and flame do ſucceſſively and- quickly decreaſe and 
come to the loweſt degree, and the fuel, before flam- 
ing, is reduced to the ſtate of glowing coals. Doth 
not this evidently prove, that the fire doth not draw 
and fetch the air, or elſe it would not ceaſe and leave 
off immediately when the door was opened ? Doth 
not this evidently ſhew and prove, that the fuel of it- 
felf cannot give life, burning, and flaming to the fire ? 
For the ſame quantity of fuel lies ſtill upon the grates 
in the fire place, from which did aſcend fo much 
flame, filling the whole furnace, flue and chimney, 
but gow lies there as in a ſwooning dying ſtate : doth 
not this ſhew manifeſtly, that the fire and fuel 

want ſomething, which hath been hitherto unknown, 
Ind very litile thought of? A thing without which the 
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fire cannot live and flame, even ſo little as for an ani. 
mal to live and ſubſiſt therein, as hath been ſufficient- 
ly demonſtrated above. But as ſoon as the door is cloſe- 
ly ſnut again, the denſer outward air begins to preſs 
and force through the grates and coals, and carries 
thither with it the vivifying principle and neceſſary 
food of all life, and the fire there with being nouriſhed 
and ſtrengthened becomes again living, digeſting, con- 
ſuming and turning the fuel and its pure parts into flame, 
filling the furnace and chimney, and the impure into 
excrementitious aſhes. If this ocular experiment can- 
not open the eyes of men's underſtanding, then the 
gutta ſerena muſt be accounted incurable. 

But he who hath well apprehended, what has been 
ſaid, will be alſo enabled to judge rightly about the 
quantity of coals, which muſt he upon the grates ; and 


whether it is reaſonable, to put only fo much coals in 


the fire place, that they cover the grates about fix, ſe- 


ven, or eight inches high, that the air may eaſy force 


through them; or whether more profitable and ad- 
vantageous to throw in as much as the fire place can 
hold, as is often the caſe by ignorant workmen ; 
eſpecially, when they would reſt ſome hours; whereby 


the air is too much hindered and ſtopt in its preſſing 


through, and the fire not duly and ſufficiently ſuppli- 
ed with the abſolute neceſſary food of life, and there- 
fore reduced to a languiſhing ſtate. And in hke manner 
common people are poſſeſſed of the pre- conceived opini- 


dd | 
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on, that eating and drinkingis the nouriſnment and pre- 


tervation of their lives, and therefore fooliſhly con- 
clude, that the more they do fill the bellies, the more 
they muſt be nouriſhed and ſtrengthened; and never 
will let any one perſuade them, that much food doth 
greatly hurt them; and far leſs, quod-natura paucis con- 
tenta, Thus: likewiſe common workmen are poſſeſſed 
of a ſimilar pre-conceived opinion, that the fuel do 
make and nouriſh the fire, and the more fuel is put in, 
the better and greater muſt it increaſe, draw and fetch 
air, and be blown up. And to deliver ſuch people from 

| their 
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their prejudices, is more then an Herculian labour, 
and almoſt wholly impoſſible. 1 
Before I wholly depart from the great ſmelting - fur- 
nace, I think, that very few gentlemen will be a 
ed, when I ſhow and give them to conſider, why the 
arch of almoſt all thoſe furnaces is ſo much lowered 
and bent down, that between the arch and ore, is 
ſcarcely the height of five or ſix inches? I preſume, that 
it is done with an intent of forcing the fire down next 
to the ore for obtaining a quicker ws 4 The mean- 
ing is very good indeed, but the mark very badly 
hit. For it is manifeſtly to be ſeen, that the fire and 
flames are forced to haſten in a ſtrait line over the ore, 
into the' flue and chimney, ſcarcely touching the 
ground and ore, except by length of time and greater 
uantity of fuel. Moreover, there is alſo not left ſuf- 
— room for the expanſion and rarefattion of air, 
flame and ſmoke ; conſequently the preſſure of air, 
through the grates and burning coals, muſt be leſſened, 
whereby the fire is deprived of its full nouriſhment 
with the moſt neceſſary food of its life, and its true 
vivifying principle. 

On thecontrary, I wiſh every one to conſider whether 
a globular arch of a due extent, would not be of more 
benefit, when it is made in ſuch a manner, that the 
fire and flame are forced to reverberate continually 
backwards, and meeting with new fire and flame com- 
ing into it, they muſt be doubled, and reverberating 
again and meeting with new flames, they muſt be fierce- 
ly ſtrengthened for a quicker and ſtronger operation, 
than when they go in a ſtrait line over the ore and metal 
away into the flue and chimney, like a water ſtream 
troubling and moving neither ſand nor gravel, and leſ- 
ſer the ground and bottom. Moreover, an arch of 
the half part of a globe would have a better extent for 
the neceſſary expanſion and rarefattion of the air, flame 
and ſmoak, and thereby be obtained a ſtronger 
draught, by which the fire and flames muſt be made 


more lively and increaſe to an intenſer heat, and thus 
would 
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would be ſaved a good deal of time and fuel. Laſtly, 
every one will alſo __ and underſtand, that the 
opening of ſuch a tmelting furnace into ' the flue and 
chimney, being in the beginning, when the fire is light- 
ed narrow enough and ſcarcely ſufficiently wide to car- 
y off the firſt ſmoak, yet hereafter muſt be found 
and obſerved to be too wide, when the fire increaſes 
o its due degree, the furnace red hot, the air highly 
attenuated, and all the inflammable matter in the air, 
uel and ſmoak turned in fire and flame, which now 
all together eſcape too quickly out of the furnace, and 
ould be far better, ifthat opening into the flue could 
de made ſomewhat narrower. But no body, I know 
pf, hath taken hitherto any notice thereof, and far leſs 
rouble themſelves about finding out a method of re- 
pulating the flue in great ſmelting furnaces, that it S 
ould be made quickly and eaſily narrower or wider as 
occaſion and neceſſity may require. No impoſſibility 
s in the way! Some few thoughts thereabout, and a 
ittle experience would make it very light. But I 
ould ſooner dare to ſtir in a neſt of waſps and hor- 
ets, than to ſpeak thereof one word in any ſmelting- 
oule. Surely they would run upon me with one ac- 
ord, and kick me out of doors with their iron bars 
and crows, with thouſands of oaths and curſes. But I 
ill take always heed. | | | 
Having more than ſufficiently explained the true 
deas and conceptions of the draught of the fire in fur- 
aces, flues and chimnies, and ſpoken of every thi 
a very clear and intelligible manner, and prove 
Iſo by undeniable experiments and univerſal experi- 
NCC, againſt which cannot be made neither exception 
or oppoſition with any ground of truth and reaſon ; 
evertheleſs I do grant full liberty of approving or de- 
piſing and rejecting the whole, or any part thereof, 
as may be thought proper, and 1 will in every caſe 
emain fully content, in the aſſurance, that truth will 
always defend itſelf. 
But what connexion the preſent treatiſe hath with 
the 
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than four buſhels of coals, which I bought at the next 


00 


the brief account of my new invention, publiſhed ſome 
months ago, I will now ſhow by a ſhort deſcription of 
all the experiments and trials made for its diſcovery. 

The firſt and proper occaſion for it. and all the fol- 
lowing did — my furnace, which I have ſtand- 
ing in a garret, and the whole made with my own hands 
without the aſſiſtance of any perſon. In this furnace I 
kept fire day and night, and could perform at one 
time more than fixty different chymical and philoſo- 
phical operations, and proceſſes in different veſſels, 
and by a different degree of heat; and alſo boil and 
roſt at every hour, and make breakfaſt, dinner and 
{upper when I thought proper: and above all, I had 
the great convenience of having my room equally 
warm, both day and night, which was very agreeable 
in the winter ſeaſon, eſpecially in the morning com- 
ing out of bed; and the fire coſt me weekly no more 


glaſs-houſe for 8d. which did laſt me one whole week. 
The furnace was filled once every day with a little 
more than half a buſhel, and thus the firing coſt me 
daily 15d. This furnace ſeveral gentlemen have ſeen 
and are eye - witneſſes: and I can ſhow it ſtill to any 
one, who is incredible. And then he will ſay perhaps, 
that it was a common knowledge and an invention of 
every gentleman, engineer, maſon and bricklayer in 
England. 6 

An account of this my furnace was accidentally car- 
ried to a certain gentleman, who deviſed a plauſible 
occaſion of ſeeing it, and made aſterwards the propo- 
ſal, whether an application thereof could not be made 
to ſalt- works, not only for ſaving coals, but alſo for 
procuring to the workmen time of reſt and ſleep in 
the night, without fear of looſing the fire, and ſtop- 
ping the boiling and the work? I gave the promiſe of 
bringing it about by ſome few experiments, and he the 
promiſe of bearing all expences, and rewarding me 


for my time, work, and trouble, reaſonably. Ved 
this 


| ik 8 ] 
this reciprocal young by mouth, the beginning ws 


made. 
principle of keep. 


The firſt ſetting out was upon the 
ing the fire in the centre of the water, which method 
1 have been ſtudying à long time: And though the 
furnaces for that PTY were exceeding ſkilfully eon 
trived, particularly the laſt, that the fole remembrative 
thereof doth vleaſe me ſtill : and alſo a certain gentle. 
man, of great underſtanding and quick penetration, * 
when he ſaw it, immediately aid, that . any quan- 
tity of water muſt boil inſtantaneouſly ; and I. alſo am 
firmly afſured, that the moſt ingenuous gentlemen 
would have faid the ſame; and ſome perhaps would 
have laid a hundred guineas to one; — 
trial and prattiee it was found otherwiſe, and the boil- 
ing obtained no ſooner than in eleven hours. But then 
it was to ſuch an exceſſive degree, that the water 
ſprung up more than a foot above the farface ; ant 


k. hen all che coals were burnt, and the fire entirely 
tle = t the boiling continued about ſix hours longer. 
ne iler was from DRE of 16 — thick, and made - 
an 57 four carpenters in fix days; and Mn ekey it laid : _—_ 


ver of boards; out of whnch went a 


N nine inches — agh the pie, being into ER | | 
of carrying out the ſteam as ſoon as it did riſe. It was 


— half an hour after eleven o'clock at night when 
the water came to the boiling, and made ſuch ah ex- 
ceſlive noiſe, that the gentieman became curious of 
ſeeing the water boil, and about twelve & clock he took 
off part of the cover, and there ruſhed out ſuch a quan- 
tity of ſtrong ſteam, that the whole houſe was filled in- 
ſtantly, and all the locked rooms wherein the fa _ 


were aſleep, by which they were awakened, got up 
came down, and the next morning alt che walls of the 


11 houſe were dreſſed plentifally with dew, all the prints 
he {poiled, and the furniture dropping wet. Though this 
ne may cauſe a laughter at firſt; yet i it is well confi- 
on dered, it with then ſhew to the wite a our tre) way more, 
his 


whereof I do not chuſe to ſay any thing further 
E derade 
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becauſe that principle of putting the fite in the center 
of the water was laid wholly aſide, being complicated 
with ſeveral. difficulties and tedious accidents, an 
moreover, not well fitted for making ſalt. 
Indeed, our mother nature is very hard and ſtiff- 
necked in obſerving the laws preſcribed and impoſed 
upon her by the hands of her moſt glorious Maker, 
and neither can nor will condeſcend to the fanties and 
whims of her. children, but abſolutely deſires and inſiſts 
upon, that they all muſt and ſhall accommodate them- 
ſelves according to her will and demands. And it ſhe was 
not ſo very capricious, her fooliſh children would have 
turned her into a common proſtitute a long time ago: 
but now ſhe is a pure virgin ſtill. It doth often hap- 
pen, that we make our diſpoſitions, delineations and 
drawings very ingeniouſly and ſkilful; and by reviſin 
them we cannot but admire our own abilities, and af 
ſure ourſelves of abſolute ſucceſs. We ſhew our pro- 
jets and draughts to our friends and acquaintance, 
not for . corretting, amending, and raiſing doubts, 
which would be an affront to be reſented ſeverely; 
but ſolely for gaining their full approbation, applauſe, 
and praiſe before hand. We go then to the practice 
and trial. Alas ! The whole is contrary to the ex- 
peQaation ! It will not do! There are ſo many diffi» 
culties which could not be foreſeen; or thought of be- 
fore! The ſpettators are departed ! The place ſhut, 
and nailed up round about with boards, and left only 
a {mall door with the motto, 1 


Parla patens eſto null, claudaris honeſio. 


But we muſt not wholly deſpair, if the contents of the 
purſe are not wholly ſpent. Wocumenta, documenta ! 
What does us hurt at firſt, makes us wiſer the ſe- 
cond time] By miſſing the aim at firſt, we may be 
enabled to hit the mark the ſecond or third time. 
Maſters are not born ! due knowledge, application and 
exerciſe doth create them. | Pos 

; There- 
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Therefore, I did alſo meditate upon another way; 
being more ſuitable for the intent and purpoſes; 
wherein I made the laſt four trials with ſome alterati- 
ons; and therein found out the thing ſought and 
withed for from the very firſt: beginning Of which 


trials and alterations therein I will now give a deſcrip- 


tion as far as is reaſonable; without betraying and 


hurting myſelf. For the memorandum of being in 
gland is ſo very deeply impreſſed in my heart, and 
he manifold experience to, that a every one 


doth perſuade himſelf of having full liberty of kidnap- 
ping new inventions, and the authors too, and if it is 
not poſſible hoth, at leaſt the firſt, and then endeavor 
o ruin the latter in manner and way poſſible to 
de invented and brought abbut, that might be 
made wholly unable to commence a ſuit; All things 
are very dear, but arts, ſciences and 'knowtedye very 
cheap, and of no price at all. Every — 
but will pay nothing for them; becauſe the 
part are ignbrant of their: worth and prime cot 
The boiler uſed in alli the trials was made from ſheet 
lead, and -inilength eight feet, in breadth! four: feet, 
and one foot deep, being ebunted large enough for 
our purpoſes. The firſteſ furnace and em | 
was made only ſo large us to contain at onde 460 lb. 
of Staffordſhi re candle · ebals being enough for trial} 
and it Was uſed alſo in all the ſubſequent trials without 
any alteration. The opening of this furnace into the 
ſecond, by which is regulated the body of fire neceſ- 
ſary for the intent and purpoſe, did likewiſe remain 
unaltered, and one and the ſame in all trials and expe. 
riments. The ſecond furnace for the rarefying and 
expanſion of air; fire, flame and ſmoke; did likewiſe 
remain one and the ſame in height, breadth and 
length, except that it was in the covered, and in 
the latter uncovered. The quantity) of 160 lb. of 
Staffordſhire candle-coals laſted in full burning and 
llame four hours, and the ſecond filled with 260 lb. a 
great while longer. . 
| E 2 
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9 b that it may hold at once 
from half a ton to a whole tam ond alſo the ſquare 
farm ghavged into a circular one, there is not the 
leaſt doubt. We intended only to make trials for 
the diſcovery, for which aur * apparatus (was fath- 
cent. 71 

The fuſt trial ads thus: 1 comple * pipes 
for the-flues, which I laid in a common room. The 
ſecond furnace and all the 6x pipes or flues were free 
en all four fides round about, that the warmth and 
heat coming through, was collected in one common 
room, out of which could eſcape nothing: and upon 
wat common room was ſet che pan. Then the pan 
was filled with water, the furnace with 160 lb. of coals, 
and the. fire kindled: but there was no draught, be» 
dauſe the pipes or flues were to narrow, — L 
— that they wers wide eno 


all wexe made in apa num 


inahes. ere 1911. 1 " 

Therefore the pan was emptied. od 1 We 
ibe pipes widened to a certain number of ſquare inches, 
and then the leaden batter: ſet up again, filled with wa- 
tet, the furnace with 160 lb. of eoals, and the fine 
bghted: there was an excellent draught, like the bel-- 
lows in a ſmith's forge; and when the firſt furnace was 
burnt down, and again with 260 ib. of coals; 
then the fire and flames in a full body, according to 
the diameter of the pipes or ſjues, went into the chim- 
ney and came out at the top that the people in the 
ſtreets came into the houſe and faid; Sir, your chim- 

ney doth burn It was very happy that it was day and 
— ; for if it had been night the -whole neigh- 
bourhood would have been alarmed. From this it 
became evident, that fire and: ſlame muſt fihi the ſecond 
furnace, the whole ſerpentine flue, and the whobe 
chimney, or, elſe; it would have been impoſſible that 
the fire could be ſeen in the day time at the top of the 


chimney, which was a way ofabove ſixty = by lb. 


bs - coals in one hour 5 r of 


This 


. Tri 
This did ſhow to mt the true geometrical propor» - 
e tion betwixt the body af fire and flames, flues and - 
chimnies; and alſo af the in a certain and de- 
finite number of ſquare inches. In this trial the was 
ter came in nine hours to the boiling that Ine. bliſs 
ters and bubbles did riſe plentifully rom the bottom 
of the water to the ſurface ihereof, and conſequ 
fully ſufficient for ſalt boiling. Noverthaleſ tha | 
fe and full boiling was not abtainedinithat time. He- 
cauſe the pavi nes; where the pipes and flues 
did conſiſt, verè moſtly two inches thick} -thrbugh 
which thicknefs of ſtones the fire and heat cannot! pe- 
netrate ſo eaſily and quickly, but requires à longer 
time. And the boding' abſolutehh daſired, and. this 
alſo in the fhorieſt time, and in one minute wen pol. 
fible, and: by the finalleſt. y - of goals. the leſſer 
the better: then 1 _— — — 
and therein wpon a further inquiry fo hett : 
forementioned diſcovery: / In — 5 ; 
brought 0 a ſmall: fait:work in town, Where a faltpan = 
was at work, b put my ſinges into it nid found thus it 
was not: homer thaw 'bloodwarm; and'could keep 
finger:therein a long time, and might have left it i 
the whole day wichst any [the leaſt hurt; and Haft- 
ly did fa, it is ſearce arm! To this the/workman an- 
ſwered, and faid, O! the pan doth work very well Bat 
the ſteam arifing was extreamiy werk and thin and 
ſcarcely to be teen: and re garde. Hence 1 con- 
cluded, that the working of a faltpan dic not even e- 
quire boiling at all. And I d&.know certainly ; the „ 
it is ſo in truth, and all boiling dot produce 
weak ſalt, liable to z quick deliqueſoence in dhe air- 
This was the firſt time in all life; that I came'to 
a lalteworky and to à working n, having never 
taken notice thereabout, nor once imagined, cht 
thould have any occaſion for it in amy life, being ſo 
very much out of my way. ut fince'l have di- 
vered a great many and very notable: things thiere= 
0 n A EST þ 1 1 about. 
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about. But at that time, and from ſeeing this my firſt 
Glipan, and for ſeveral bye intents I did contrive - 
The ſecond trial, which was made thus; the pipes 
an flues were ſtopt, — the firſt near the firſt fur- 
nace, and now called the ſecond furnace, and the: laſt 
next to the chimney, and the room between the flues 
filled out and ma e level, and then upon the . — 
double bticks, one upon the other, and then 
them large ſquare bricks, under which the fire ind 
flames, coming hy four different holes of different di- 
menſions oui. of dhe ſecond furnace; did go down into 
the laſt pipe and into the chimney. The leaden boiler 
was ſet — upon the ſquares, filled with water, the 
furnace with 160 lb. of coals, and the fire kindled. 
There the Water was brought in eight bours very near 
to boilirig, that the bliſters and bubles did riſe im the 
greateſt plenty from the bottom to the ſurface of the 
water; and alſo a very thick and ſtrong ſteam; that 
we cbuld not ſee nor obſerve: the ſurface of the water, 
and this was alſo ſcalding hot throughout, and conſe- 
quently fully fufficient; nay more than ſufficient for 
making good and ſtrong ſalt. But being abſolutely 
defired, and in ſiſted upon a perfect boiling, and this 
in the ſhorteſt time, then I make pp 
- The third-trial. - The pan was emptied, FO down 
the ſhuare bricks removed away, and then the leaden 
boiler ſet down again upon new rows of bricks,” that 
the fire could touch the naked bottom of the boiler 
throughout, and then filled with water, the furnace 
with 160 lb. of coals, and the fire lighted, and then in 
one hour and half, the water did perfectly boil, and 
very ſtrongly too. The ſteam riſing was very thick 
and ftrong all over the ſurface ; but it did boil more 
above next to the furnace, then below: next to the 
chimney, which yet in a ſhort time would have ſpread 
itſelf over and over the whole ſurface: But this was 
required in the ſhorteſt time. Therefore I 1 an 
alteration hereof in this manner. 


The boller was emptied, and taken down, 2 then 
made 
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made three flues, one downwards; the ſecond upwards, 

and the third downwards again, and into the chimney. 

The meaſure of the flues was about twenty ſquare 

inches leſs, and under the rule ſound out and diſco- 

vered above, and this even not by random. Wg 

parti cular deſign. Laſtly, the boiler was ſet doun a- 

gain, filled with water, and the furnace with 160 lb. of 

coals, and the fire lighted, and there was no draught. 

I was greatly amazed, that ſuch a ſmall deficiency of 

twenty ſquare inches could make the flues unprofitable 

and ſtop all the draught... . oo 
The boiler was obliged to be taken down. again, and 

the flues made higher and wider, and according to my 

devices only twenty ſquare inches above the meaſure 

diſcovered | before; but the ſtiff-necked. bricklayers 

have augmented it with twelve ſquare inches more. 

Laſtly the boiler was ſet .down, filled with water, the 

furnace with coals, and the fire lighted ; there was 

found a m_ ſtrong draught, and in one hour and an 

half a perfect boiling, and a ve — one too, that 

r the gentleman being always preſent, told me, that he 

y never ſaw ſuch a ſtrong boiling in any falt-work. Vet 

s WHT the. boiling was not obſerved equally: bout the 

- WE whole ſurface, though from thence did atiſe a very 

" thick and ſtrong ſteam equally all over the whole ſur- 

1 face, that the whole place was filled and darkened, 

t though the window and door was wide open. And 

r 

) 

{ 


when the firſt furnace was . burnt down, we were fatis- 
fied and went away; becauſe the ſole; intent of that 
gentleman was only for ſalt-making, which now: was 
obtained. er Oaks. eine 
The next day the pan was taken up, and I aceu- 
rately meaſured again every part, and found that the 
firſt and ſecond flue were burnt wide throughout; and 
only the thirdflue black ſtill; this did ſhow. evidently, 
that fire and flames had been fully therein, and if one 
furnace of coals ſhould: have been ſpent more, then the 
fire and flames would have gone into the the third 
flue and into the chimney, and cauſed a boiling over 


and 
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and over. And by ſarther eonſile ring 1 found, that vhen 
the flue is wider than is neceſſary, then the draught i; 
too ſtrong and quick, and the lighter parts do haſten 
too much, and leave the ſhorter and heavier behind; 
and thus the company is ſeparated, and departed one 
from the other. But if the flue has a proportionable 
meaſure in regard to the grates, farnaces; and the bo- 
dy of fire; then the air, fire; flame, and ſmoke. do 
travel becomitigly, and in full company one with the 
other till the laſt exit. And whereas in that latter trial, 
the cleaning of the flues was ſomewhat difficult, then 
dor amending it, and bringing to the due perfedtion 
and eaſy execution, was undertaken ie 
The fourth and laſt trial; wherein the due and de- 
termined meaſures were accurately obſerved even to 
one ſquare inch, and the ſerpentine flues alſo diſpoſed 
for the moſt eaſy cleaning, opening and ſhutting, with 
very ſmall trouble and no expence; and all parts were 
made in a full geometrical proportion of one with the 
other. Laſtly the leaden boiler was ſet down, the fur- 
nace filled with 160 lb. of Staffordfhire candle-coals, 
and the fire lighted. There was a perfett draught, 
neither too much nor too little, but quite right, and 
the water did perfelly boit in one bour and a quarter, 
and the ſteam did rife equally ſtrong and thick all over 
the whole ſurface of the water, that we were not able 
to fee any thing from the ſurface of the water; and 
when the coals were almoſt burnt down and the fur- 
nace filled again, there were obſerved alfo fire and 
flames in a full body, according to the diameter of the 
{ſerpentine flue in height and breadth in the chimney, 
and by and by the boiling went all over the ſurface. 
The pan was uncovered, and every one will appre- 
hend, what muſt happen, when the boiler 1s cloſely co- 
vered, as it is at the fire-engines. We were now fa- 
tisfied and deſired nothing more. And hereafter the 
whole was taken down, and every thing removed. 
| Moreover it is allo to be remembered, that a tub 
full of cold water was ſet above the leaden boiler, and 
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In the tub fixt a braſs cock, r run 8 

gallons of water in one hour. This was done wit a 
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„ein, but the boiling conſtantly continued the fue 
lc as before without ſtopping. And tis gave me à fat. 
-f cient occaſion for api ing ſome particular Expert- 
0 ments for obtaining the boiling it « far örter time, 
1c WY and alfo another advantage in falt-works, and making 
d, alt with better diſpatch. OY ber 3 
N All the before-mentioned trials arid defcribed ex- 
N 


periments were made in the preſence 6f the genitle- 
man, who firſt applied to me; and alſo furniſhed all 
the expences to each and every of them,” and feen al- 
ſo all the effects mentioned; and if I had not told the 
truth, I muſt expeR, that very ſoon would appear af 
advertiſement in the News-papers, wherein I ſhould 
be feverely reprimanded and cortected as a har and 
impoſtor upon the public. Which alſo would be 
right and üs duty. 
Nevertheleſs I will in al kindueſs poſſible extult 
each and every one, who has ſeen nothing of the: faid 
forementioned experiments, when he is in doubt there. 
about, and carmot believe; what is Raid thereof. Be-“ 
cauſe, I myſelf ſhould ds the fame, if I was not con- 
vinced thereof by all my ſenſes, both external and in- 
ternal. It is an intire. new thing and 4 oft, in- 
conceivable, how ſuch a ſmalt quamity of coals carl 
give ſuch a quantity of fire flames, filling out 
furnaces, flues and chimmies, in a way of fixty ; 'nay, 
above 100 feet, and produce ſuth great effetts. | But 
I beg it may be remembered, what hath alwa s hap? 
pened in the birth of the beſt diſcoveries in all ages. 
The firſt inventors of typography were accounted for 
witches, and their firſt ' books the works of the devil, x 
and they were obliged to make haſte to efcape a dtead- 
ful inquifition, The firſt author publiſhing and de: 
monſtrating his problem of the exiſtence of 


the anti- 
4 podes, was · deelared for A dangerous her etic, an | 
To | F condemned 
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condemned to the fire, and at laſt was forced to ab- 
jure that great hereſy to ſave his liſe. Columbus was 
accounted a man of crack'd brains, when he ſpake of 
the exiſtence of the fourth part of the world; and 
allo no better the prince, who furniſhed him with a 
ſhip: and if any one about four hundred years ago 
ſhould have talked about the aſtoniſhing effects of gun- 
powder, bombs and cannons, he would have been 
accounted a mad man without all doubt: and now we 
are all convinced of the exiſtence and truth of all the ſaid 
things, that he, who would now doubt or deny them, 
would and muſt be again accounted a mad man. We 
mock alſo at the ignorance of the ancients! But 1s 
the world wiſer now? Indeed, ars non habet ofo+ 
rem niſi ignorantem. Great many are in their imaginaz 
tion and ſelf-conceit bigger then Æſop's frog, and the 
ſtreets too narrow for their paths; and having in their 
pockets one guinea more than others, they grow in- 
tolerable, and pretend, that Miſs Panſophy was their 
Jawful wife, with the dower of all ability and authority 
of judging and deciding every queſtion raiſed. ' They 
eſteem ſolely. their own children, and though thele are 
broken and crooked, yet they ſhall abſolutely he tall 
and ſtrait; and behold all others with envy, ſpite and 
contempt, and call them broken and crooked, though 
they are ſtrait and tall like a cane. When they ſpeak, 
all muſt be ſilent, and hearken to their ſentiments and 
deciſions as of oracles ex tripode We can but turn about 
and ſay ; viſum teneatis amici. All ſuch gentlemen could 
ſafely drink a full cup of water out of the Stygian 
river without the leaſt fear of having any effect upon 
them. | | 1 
Nevertheleſs, all the forementioned trials and expe- 
riments, being made by Staffordſhire candle-caals, 
I muſt admit the reaſonable queſtion, whether alſo 
common pit coals, and other fuel would anſwer for 
the ſame purpoſes and effects? To this I do anſwer in 
full honeſty, that the furnaces and eſpecially the coal 
Magazine is ſolely fit for candle coals, coaks, _ | 
coals, 


[ 43 ] 


coals, and in ſome way for turfand cut pieces of wood, 
and not for any other fuel, which doth ſolder together 
in lumps ; and then ſtop the falling down of the fuel 
above, and conſequently hinder the conſtant feeding of 
the fire. But there muſt be another condition, and 
form of the firſt, as well as the ſecond furnace, but not 
of the ſerpentine flue and chimney, but rather accord- 
ing to the latter, muſt be regulated, the dimenſion and 
meaſure of the. firſt and ſecond furnace, which is ſole- 
ly known to me. And by my great and manifold ex- 
perience in furnaces and fire kept by common pit- 
coals, and by a particular reaſon of the conſtitution of 
the, firſt furnace, I am firmly aſſured, and I do alſo 
aſſure others, that common pit-coals mult have more 
effect and benefit, than Staffordſhire candle-coals, in 
luch and the like experiments as deſcribed above, and 
the ſole difference doth conſiſt therein, that the fur- 
naces for candle-coals are filled once orgtwice in 24 
hours; but the furnaces for common pit-coals, and 
other kinds of fuel muſt be fed ſucceſſively, and from - 
time to time, and like it has been muſt be done hitherto 
and every where, where the fire hath been kept with 
common pit-coals, and other the like fuel. Ingenuity 
and art can do no more, but diſcover the moſt beneficial 
and advantageous uſe of natural produits; but to 
change them and their nature and —— according 
to the wiſh and will of men, is more and above all 
b that can be reaſonably deſired and expected. | 
1 When all is duly conſidered, which I have advanced 


2 hitherto, and ſaid about the draught of fire in furnaces, 
1 flues and chimnies, as well as of the trials and experi- 


ments made for the diſcovery of my new invention; 
1 then it muſt become evident and palpable, that it will 
b be of the greateſt benefit and advantage at the fire- 
, engines, ſalt-works, diſtilleries, brew-houſes, ſugar- 
houſes, or ſugar-works, in the plantations abroad, and 
; alſo in allum, copperas, Roman vitriol, ſaltpetre 
works, and refineries, and the like buſineſſes. And 
how many excellent mines lay waſte by reaſon of wa- I 
| F 2 „ 


1441 


ter. ang no body will andertake to help them with a 
convenient fire - engine, on agcount of the exceſſive 
expences of coals yearly waſted under the boilers. In- 
deed, in this my — is to be found more than 
gan be ſeen in a ſuperficious reviſion. It does open 
the door for the maſterſhip and regimen of fire far all 
Intents and purpoſes; and I am without all vain glory, 
B in all che world ſtanding now above five thou. 

nd years, that hath found out and diſcayered a geo. 
metrical proportion between grates, fire, flames, fur. 
naces, flues and chimnies; and alſo clearly demon- 
ſtrated the true ideas and conceptions of the draught 
of fire in furnaces, flues and chimnies. Improvoments 
thereof will be very difficult and almoſt impoſſible; 
for it does contain already in itſelf, the nece 
perfection. But that it will admit ſeveral other uſeful 
and beneficial applications, is without all doubt: nay, 
it will give conſtant occaſion for ſeveral new. diſcove- 
ries and inventions. To the proof of the latter I muſt 
return to my brief aceount, wherein, page 14 I have 

ropoſed my new boiler of 16 feet in length, 8 feet in 
— and two feet and a balf deep, in compariſon 
with the old boiler deſcribed page 12. No body hath 
made to me any objetiion thereabout, and I am allo nat 
in need of any; for I myſelf have made all objections 
poſſible, which are all moved, except one, the low- 
neſs of the boiler being only two feet and an half, to 
which would be objected, that no man could get into 
and clean it from the filth, .and cruſts ſticking at the 
bottom and ſides. Fo amend this was at that time im- 
poſſible to me: but conſidering thereabout continual. 
ly day and night, my new invention did enable me to 
make, another new invention of a boiler, ſolely fit fos 
fire engines, which is from the bottom to the cover 5 
feet high, and to be filled with water 3 feet deep, 
whereof the ſurface is the fame with the before. men- 
tioned old boiler of 108 ſquare feet, and the contents 
17 hogſheads of water, inſtead of 29 in the compared 


old boiler, and with the ſame benefit of ſaving 2 
an 


— 
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than the half part of coals burnt and waſted now. To 
this my new boiler, cannot be made any reg 
exception or oppoſition wbatſoeyer, and I ſhall give 


a more ample account of its peculiar advantages in the 


Appendix adjoining, 780 | ; 
But what rewards hath the world given to the farſt 
authors of the beſt and moſt beneficial: inventions ? 
Envy, jealouſy, ſpite, contempt and all ingratitude 1 
Every one fancies himſelf entitled to ; ſport with their 
characters and learning, to cgunterſeit theig inventi; 
ons and call them their own! And thus was left no: 
thing but trouble for the real authors, want of bread, 
and miſery to the end of their lives. What can a fo- 


reiguer expeft, in a country and in times where no- 


body can be mindful, that we have one Father, and are 
made by one God out of the duſt of the ground; but 


in haughtineſs do deſpiſe and deteſt all, who are not 


natives, by an opinion conformable to. the Endes 
of the Chincſe, believing that they i ſolely 

eyes, and all other people in the world but one, and 
that ſquinted ta. Therefore I wapt not to draw. up a 


theme of nativity, nor to look at the rules and lines of 


phyſiognomy or chyromanty, nor to call on a fortune- 
teller for a prognoſtication; becauſe I have my lot 
before my eyes, nay a 
back too. Since I have made this diſcovery, I have 
ſuffered more troubles, abuſes, and knavery than ever 
in all my life before, ſo that I: have oſten wiſhed, that 
I had never ſuffered myſelf to be perſuaded to lay an 
hand to any trial or experiment for it. But it 
done I I cannot make it undone now! Or elſe infe 
I would. | - + 

My new invention, in the ſole rega 


rd of ſalt-mak-. 
ing, will be acceptable in all parts of Europe] I may 
go where I will! Eſpecially where there are no coals, 


a 


and the price of woad far higher than that of caals in 
England! Salt is wanted every where !' No - country 
can do without it ! There are mw of hrine pits in 
the world, and I know where to find them ous! Ang 


aye two 


great deal thereof upon my 


thou gh 


— 


= * — 
= — — * 
— — —— 


—. 


— . — 


ma _ 
— — — 
5 — — — 2 - 
— — 


— - Þ- PE. N 
— ——— _—_—— -- —— - _——_ 
* * >. m—_ — - __ IRE 
. - — — 


— 


— 2 —ä— — — 


— 


— 


8 N — — 2 — 
— — — — nt ee, 


— — 


— — — 


in a very ſhort time. The firſt” occaſion a certain 


about the common ſalt and its uſe. If they ſhould be 
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though 1 never before bent my thoughts on that ſubs 
jet, nevertheleſs I have made myſelf maſter thereof 


gentleman gave me, defiring that I would try, whe- 
ther the fine Engliſh baſket falt could be brought to 
larger and harder r by a cheap method l. There 
I was obliged firſt of all to ſearch into the nature and 
conſtituent parts of ſalt; and then I made about 
twenty trials; amongſt which ſome did fall out ex- 
ceeding well, with hard, large, and very bright chry- 
ſtals. The brine for thoſe trials was an artificial one, 
from fine baſket falt and water, and if I had uſed a 
natural brine, the trials muſt have fallen out. far bet- 
ter: becauſe, what the fine baſket ſalt had loſt in the 
firſt exceſſive boiling and drying, I could not reſtore 
in the ſecond. The knowledge and experience ob- 
tained thereby, was alſo ſolely the reward for my la- 
bours. ES od Tg 
Enough falt is made in England, and no way 
defective; and its price lower than in any part of the 
world beſide, that I know of. I ſpeak here without re- 
rd to the exciſe, or elſe I muſt ſay, that it is dearer; 
and if it could be made by a leſs expence of fuel, it 
would be a benefit to the makers. But the untamed 
and unregulated liberty doth threaten more evil than 
good. Therefore I ſhall keep myſelf in the moſt 
narrow bounds as long as the term of my patent does 
laſt. Notwithſtanding, I will ſay ſomething further 
about the making of good and ſtrong ſalt, fit for an 
purpoſe ; and allo of the virtue and property of ſalt 
in preſerving all animal and vegetable ſubſtances from 
putre faction; and laſtly, of the due uſe of ſalt for the 
ſaid purpoſes: which are matters of the greateſt bene- 
fit and advantage to the public. Ty! | 
The ſtrength and weakneſs of ſalt, and its firmnels 
and ſolubility, are things whereof too little and v 
inſufficient ideas and underſtanding is found among 
the gentlemen; the buſineſs of whom is concerned 


aſked, 
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aſked, what is ſalt and its conſtituent parts? What is 
the nature, quality, property, virtue, and quantity of 
each part for itſelf, as well as in conjunction one with 
the other? Wherein does conſiſt the ſtrength or weak - 
neſs, the firmneſs or ſolubility, and what are the proper 
cauſes thereof ? What may — the proceſs and opera- 
tion of ſalt in preſerving animal and vegetable ſub- 
ſtances from putrefaction? Which is the principal part 
in ſalt producing that effect? What quantity of ſalt is 
due for each and every kind of animal and vegetable 
ſubſtances? Can they give proper anſwers? Neverthe- 
leſs, they count themſelves maſters of the buſineſs, and 
proceed in every caſe and part thereof folely at ran · 
dom! The ſpontaneous ſolubility in ſalt is commonly 
counted a very great fault, and no body will believe, 
that it is an * and neceſſary quality ; without 
which it could be- of no uſe. or benefit to mankind. 
The ſalt lying upon fiſhes and meat for months, like 
gravel and pebbles, without melting and diſſolv- 
ing is counted a very ſtrong one. Perverted ſen- 
timents ! 63s $334 W INES Nn 

I wiſh with all my heart, that they would look only 
a couple of minutes in the New Royal and Univerſal 
Dictonary of Arts, Sciences and Human Know- 
ledge, and read for their cure the whole title 
of ſalt, and thankfully: accept of the inſtruftions 
given therein ; and they would all become wiſer. 

God hath given to mankind two very great maga- 
zines ſtored with ſalt, which will never be waſted, but 
laſt even to the end of the world. The firſt is the 
whole ſea, and the other the earth, giving at a great 
many places in the world, either plenty of rock-falt, 
or inexhauſtible brine-pits. - pa N 

The ſea contains an inconceivable quantity of ſalt; 
but very different in regard of the zones. Under the. 
line and torrid zones, a pint of ſea-water does contain 
near four ounces of ſalt; but under the temperate 
zones that quantity of ſalt is ſcarcely to be found in half 
a gallan, and in the frigid zones not in a whole gallon. 
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What may be the reaſon thereof? Indeed we do knoy 
but exceeding little about the origin of common ſalt; 
and alſo about the operations and effects of air; and 
the beams of the ſun, moon and ſtars, in the elemem 
of water! Yet it hath been obſerved by the curious, 
that the beams of 'the ſun — — — —— 
ſucceſſively depoſe a kind of ſalt, which can raped 
off; — ing-glaſs, the beams of the moon 
do produce a milky matter. Some have blown with 
a pair of bellows in a tub full of cold water, ſtanding 
in the open air and ſunſhine, and laſtly by evaporation 
obtained a falt giving true ſigns of niter. Though 
now all thoſe, and the like experiments, are of no uſe 
or profit ; yet they ſeem to prove in ſome way, that 


the deams of the (fun, moon and ſtars, do poſſeſs 


ſomething eſſentially and ſubſtantially, whereof may 
be gueſſed at the reafons of the different quantities of 
falt under the different zones. For under the line and 
torrid zones the beams of the fun, moon and ftars, art 
perpendicularly downwards, and conſequently of the 
greateſt effect, piercing through the water quite to the 
bottom; but under the temperate zones, oblique 
and ſide ways, and that far more ſo in the frigid 

ZONES. 01.3 & * #58 22 * | WEE - 
Though the ſea· water contains an inconceivable 
quantity of ſalt, nevertheleſs it is never alone therein 
but always in eompany with ſeveral other matters. All 
phyſicians have demonſtrated a long time fince, that 
the ſea-water contains great quantities of bituminous, 


nitrous, alluminous, and wvitriolic matters; whereof 


doth proceed the bitterneſs and nauſeouſneſs of ſeas 
water, producing vomits when drunk; which is not 
obſerved by drinking brine. Beſides this, the / ſew 
cannot be conſidered otherwife, but as an univerſal 
receiver of all impurities poſſible to be thought of 
All ſubterraneous waters running, or drawn out of 
mines of coal, allum, copperas, vitriol, and ſaltpetre- 
works; are carried at laſt into the ſea; all filth, excre- 
ments and urine from all animals in towns and villages 

On 
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on the continent come therein together: bow 1 

tons of naſtineſs, fikh.and excrements are daily carried 
out of London only by the Thames into the ſea? And 
thus out of all towns in the world by their rivers ? How 
many millions of ſmall and great fiſnes, and other in- 
numerable inhabitants of the ſea, muſt aſe:it daily for 
their chamber-pot? What a number of mankind muſt 
take it for their church-yard, and rot therein ? And 
alſo other numberleſs cartafes. '-Whemwall this is con- 
ſidered, then all Gentlemen, and particularty Ladies, 
muſt loſe all appetite for ſea- ſalt, and for all meat and 

fGfhes cured therewith, 7 n 
It will be oppoſed; that the water will purify itſelf ? 
It is true! But only in quantum, and of the groſſeſt 
parts; but not if totum, and of all impurities and 
heterogeneous matters; the more ſubtile and ſubtileſt 
temain inſeparable. The art of diſtillery gives an 
uneomroulable proof. If any matter, good or bad, 
is done into à retort, and clean water poured into it, 
and diftilled; che water comes as clear over as rock- 
water, and nevertheleſs it hath the taſte, ſmell, and all 
other qualities of the matter left behind in the retort. 
If a pound of pure ſalt is diſſolved in water; and then 
added to it two drams of nitre and one dram of oil of 
vitriol, no chemiſt in the world is able to part the laſt 
from the firſt, and bring it to its firſt fimplicity and pu- 
rity. Moreover, if one or two ſpoonfuls of fine falt is 
put into a tea-diſii, and about eight or ten _— of dif 

tiled vinegar poured upon it and dried, the ſaline acid 
Joins with the vegetable firmly, and the falt is of a 
laltiſh- ſourneſs in| tate. This ſhows, that falt wilt 
unite almoſt with every thing, Which cannot be wholly 

parted again. Rr | 6% 
The ſea-ſalt is made from ſea-water by evaporation, 
and this either by the heat of the fun, or by fire and 
boiling. The firſt method produces a ſtronger ſalt 
than the latter, which loſes a part of its acid by boiling ; 
and the ſtronger the boiling the greater the loſs ; when 
by the firſt method in ſunſhine is loſt nothing from = | 
| ; G acid, 
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acid, hut is rather ſomewhat increaſed-. Nevertheleſe, 
in both do remain in the end, an uncoegulable ail 
liquor of a bitter taſte, which mult be taken from the 
cryſtallized ſalt. Yet there remains ſtill à good deal 
thereof in the cryſtals of ſalt, which alſo is of a dirty 
colour, and unfit for uſe or preſervation. from putre- 
faction, and therefore prohibited in ſeveral countries, 
partieularly in Holland, by public placarts and ſevere 
penalties.: But if that impure ſea · ſalt is diſſolyed again 
in pure water, and evaporated once more in the ſun- 
ſhine, then it becomes a fine white and more pure ſalt 
than it was before, and is commonly counted to be the 
ſtrongeſt among all the other ſorts, and called bay-ſalt. 
But by duly conſidering, it will be found, that the re- 
puted ſtrength doth rather proceed from the admix- 
tures of nitrous, alumnious, and vitriolic acids in the 
ſea · water, than from the ſaline acid itſelf; which in- 
deed. is leſs therein, than in ſalt made out of brine by 
the ſhining heat of the ſun, which latter is ſuperior to 
any bay-ſalt whatever. But if the diſſolved ſea · ſalt is 
evaporated by gentle or ſtrong boiling, then, it wilt 
be of the ſame ſtrength. with, the baſket-ſalt, made 
by the ſame degrees of boiling, except what proceeds 
from the nitrous, .alumnious or vitriolic acids being 
inſeparable therefrom. b nt {ori 
The rock-falt is likewiſe very different in all parts 
of the world, and very ſeldom entirely free from 
earthy impurities. In England there are only mines, of 
rock- ſalt in Northwich, in the county of Laricaſter, 
The falt is of a red colour, which proceeds from the 
corroded iron therein. It is diſſolved in water, and 
the liquor in boiling ,purified with ox blood and eggs, 
both of which are ſometimes ſtinking and rotten; 
thereby muſt be alſo obſerved certain particulars when 
the putrefattion ſucceeds well. But I know a method 
of purifying it without blood and eggs, and it is a me- 
thod which will not coſt a halfpenny in ten years. The 
3 rock- ſalt is one and the ſame with the baſket ſalt 
om the brine-pits in every reſpect, and all the 

| | difference 
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lifference proceeds from moderate or immoderate 
boiling, and drying orinotdrying'in-ſtoves/7 07! 7 

Of the brine pits— The brine pitsare the moſt noble 

agazines'of the pureſt and cleaneſt commonidak; and 
do deſerve the moſt eſteem and towards God 
be giver. And though the brine:doth contain ſome 

arthy impurities, yet they are ſew, and very innocent, 
o that they do not deſerve any obſervation or ac- 
ount. And if falt could be made thereof by the 
varmth of the ſun, it would-exceed in goodnels and 
trength all bay ſalt whatſoe ver. But ho will wiſh to 
ve under the: lin or torrid zones, for the intent of 
alt- making, when the temperate zones give number- 
els advantages ay benefits before the others: and 
an we make no ſalt by the warmth: of the ſun? Yes; 
nough, and more than enough, for we may make 
good andiſtrong ſalt by fire and cheap fuel; & falt fuk 
keient for all our purpoſes and intent. 

How cat this be done? I am wholly — give 
any better anſwer, than that which ig already given in 
the new Royal and univerſal Dictionary of Arts, Sci- 
ences anch human W e the eine aol 25 
where it is written, 

The ſalt produced from the ae in Fl 
of the world, and from the brine of all ſprings 
world: (when'duly purified from ous 0 
ters) is abſolutely one and the ſame; but differ (at- 
cidentally) in ftrength- — ſome other: qualities, c- 
cording to the operation hy wich it is made. In ge- 
neral, the quicker the ley r is evaporated, the weaker 
is the ſalt; the more time is —— in che proceſa, 
the ſtronger. This is not wonderful, when ve conſi- 
der, that over a gende heat, water alone, or almoſt 
alone evaporates from the liquor; but over a more 
violent fire, a yo of the Rrength or acid of the lait is | 
raiſed with it. 

Here is ſaid firength or acid; which boch are = yo 
nymous. The ſtrength is the acid, and the acid is the 
ſtrength of ſalt. Whereas that ſaline acid is the molt , 
G 2 volatile 
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volatile amongſt all tha other acids, for when ii is det. 
rted from its alcaline bafis, it flies off in white vibe 
ble fumes, and continually ſmoaking without the {leaſt 
provocation by fire, heat, or warmih, but ſolely of its 
own accord. Therefore it is no wonder at all, thay by 
vehement boiling this acid, 'whereof all the ſtrength-in 
the ſalt doth. depend, is driven and carried away, in 
company with the ſteam, that Wy beuer can re- 
main but a weak ſalt. ) my 
And this weak ſalt in alſo fardden Ibvered by th: 
foaliſh. invention of drying it in hot ſtoves, to make 
quickly dry for the market. But ſuch ingenious get 


temen might read and. confider, what'is ſaid in the 


before cited dictionary, in the: „ property of _ 
where. is written thus : :,,, - 

Salt made extreamly dry: attratis the biene of 
air conſiderably even in the drieſt ſeaſons, infomuch; 
that it is a common _ for people dealing in ſalt, to 
huy it at ther: W dry, and to ſell it again 
many miles diſtant dor 0 per — than it coſt 
them; yet they are conſiderable gainers: becauſe the 
ſame quantity of falt, that weighs one hundred at the 
Wyches, vill be much heavier after n imbibed 
ME moiſture: of the air. / 

Far, thei cy ſtals of ſalt, lat them hs, o fatall.a thay 
wall, — and: ſubſiſt without a cettain portion 
of water, even ſo ſmall as the cryſtals of ſaltpetre. If 
then. ihis natural portion df water, is in ſome 
driven off by exam drying, na wonder that the ſalt 
does imbihe it again at the finſt opportunity : and this 
latter moiſture but of the air being far thinner and ſub- 
tler than che firſt, the ſalt conſequently muſt alſo grow 
moiſter then it was before its drying, and melt ſucceſ- 
ſively in water. The damage artbug therefrom in tha 
inland trade is very inconſiderable, for it is fold every- 
where by weight: but in the exportation it is] very 
conſiderable, and of very great hurt and damage, par- 
ticularly in the exportation to the countries where the 
falt is fold by meaſure. * . dry ſalt 4 

1 looſe, 
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lope; an uh. heap in meaſure, but moifl. ſalt doth- 
ſhrink; and fall together like a lump of lead, ihat a 
hundred tons by werght) do 1 16 andi a0 
tons hy mda, Then no ca having once made: 
ſuch/a diſmal experiment, will wenguref to make on 
trial Mone. 2 the Engbih. falt loſes eredit; and 
the c yvapdittation decreaſes by the iguoranne and ohſti· 
nacy of mats, and 1 boiling and drying 
in toves, Which is all done under the nulours of Eng- 
liſh libetty, by which W one dath- tn, that he 
Can cu what he will. 1+ 1) to 30 0 tho 8 51 20017 
The poincipat virtue and elfe of commontſalt; ſor 
which 1633 atfoywecommentied and: frequently uſbd;/. ig 
de ſoribod- in tie fort mentioned dictionary ibhus: 
Salt ipteſerves all vegetable and animal ſubſtances 
bow: putrefaUion, as alſq water, and is itfelf incorrup- 
tible : this "properiyy'3t mender to / the acid it on- 
ting d o id, 10 bes yieiul t Mm 35 
Ia dhbſe. fevglines [di chached feveral great truiha 
on which! we will ſet our murł for the prolervationsof 
all vegetable amd animab i ſubſtancet from ere 


I e ban heard nor zead. the ldaſt account. 
come to the Kacwuledgt thereof; belt bw i 
—— its conſtituent parts. But on chat Read i all 
chomiſlaies I know of, is ſtarce io be found amy: ching 
more; than what is land in the laid . where» | 
in it wiaferted, .| R int Ane r © 4h e! 

- ++ The bafis of Cale i is mineral, which is ſo imimaie- 
7 blended with:1ts peculiar acid. that the later has 

carce ar power of exerting | itſelf. And agar; "tlc 
thrown upon burning coals greatly increaſes their Heat. 
Fhis pi aceeds from:the ne and acid, colinines | 
in the. body of ſal, 17 5 0 ie te 
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ly, water, and thirdly the faline acid, are the! cunſti- 
tuent paris of the body af falt: and though these is 
alſo air in it, — things, we cannot account 
enn ſor ia conſtituant part heren But her 


much 
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much of eathin quaintitytis contained in one pouniꝭ of 
common ſalt, is not yet decided any where DT helex- 
periments thereon are very difficult and ꝓrecarious 
too. The difference of ſalt, when made by the heat 
of the ſun, or by gentle, middling- and ſtrong boiling, 
cauſes too great itkerenceg in the experiments, that 
an accurate determinatibn becomes very difficult and 
almoſt impoſſible. But as we know with atbcertainty,' 
and alſo are aſſured thereof in all 'chemiſtry, that t 
conſtituent parts of nitre are: 2 1. lf. ounces of pure mY 
trous acid, 5 1-hf. ounces of water} and 8: ounces of 
alcaline ſalt, which three together doi compoſe one 
pound of cryſtaline nitre; then we may by ſome ana» 
logy thereof make a concluſion to the parts of com- 
mon ſalt; and come very near to the mark. If we 
now conſder all theſe three parts, then we: cannot: at 
tribute to the water any effect being in queſtion, but 
it muſt be ſolely accounted for a vehicle of the acid: 
The alcaline part, which. of itſelf is a powerful diſſol- 
vent of all vegetable and — — by whick 
the latter are turned into gellies, and the former fof- 
tened and mollified for giving out their virtues by 
diſtillation. The ſaline acid is of itſelf a power-/ 
ful: diffolvent of the moſt fixt body of n cans - 
not be difſolved by any acid, wiholt the help and 
company of the ſaline. Moreover that ſaline acid 
doth alſo volatilize all metals and minerals, particus | 
larly the filver and changes it into a Luna Cornu, or 
horn ſilver, which doth not ſtand in the ſmelting fur - 
nace, hut ſpeedily flies off. By theſe accounts we mi ght 
become almoſt frightened from _ any ſalt ! But We 
muſt! alſo know, that when the ſaid parts ate united 
one with the other, then they make up a third dan 
which now hath all other virtues and effects as 
parts, when ſeparated, and for themſelves alone. 
For the eaher apprehending this, 1 will illuftrate it 
by an example more familiar. Soap is a compound 
of alcaline ſalt, and an animal or vegetable ſalt, 


commonly tallow or oil. The latter of itſelf and alone, 
can 
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can make nothing elſe but ſpots, naſtineſs and foulne(s 
in all linen, woollen, and Glk cloaths, and cannot be 
waſhed out by water. The alcali for itſelf, amd far 
more, when it is made cauſtic: by lime, as all ſoap oer 
is, doth corrode all linen and woollen cloth, into 
rottenneſs, and the ſilken into a jelly, that gold and 
ſilver laces, inſtead: of being elſe burnt out, may be 
freed from all their lk, by laying them à ſew days in 
ſtrong ſoap lee. But if 14 are conjoined by the 
help of water and ſtrong boiling, till they come ton 
due conſiſtence, then they both conſtitute a third one 
and a ſoap, which now hath all other operations: and 
effects, as the conſtituent paris for: themſelves and a- 
lone, and become now a ſuccebful remedy of waſh- 
ing out of all linen, woollen, and ſilk cloth, all unclean- 
neſs, foulneſs, and greaſy ſpots by the help af water. 
The animal or vegetable fatneſs, in the ſoap joins with 
the ſatneſs or ſoulneſs, naſtineſs and ſpots, and the al- 
cali joined with the firſt, doth turn the latter into a 
ſoapiſn nature, whereby they all become ſoluble in 
vel like unto the ſoap, and capable of being waſh- 
ed gut. „ li, 1 577 1 Dan 1; ARGUE. IS SOR but 
So likewiſe a great change of effects is found.in the 
conſtituent. parts of common ſalt, herein the mineral 
alcali is intimately united with the ſaline acid, that they 
now make up a third one, proving all other virtues 
and effeQs, as they did before when alone and for 
themſelves; and inſtzad:of diſſolving and corrod! 
vegetable and animal ſubſtances, they nom in their 
union do preſerve them from putrefaction and rotien- 
neſs. The alcali doth diſſolve and make guſhing the 
congealed blood and ſerum in ihe animal, and the ſuper- 
fluous and cloged juices in the vegetable ſubſtances.” 
as the neareſt. principles of a quick putreſaftion and 
rotting; and ihe ſaling acid doth join the other ſolid 
parts, and thereof ati ei ſpontane dus ſeparation of the 
conſtituents parts in the: ſait, not in tatum and wholly, 
but only in quantum, and in part. The ſaline acid, join- 
ing the ſolid parts of animal and vegetable A 
1 9 | 5 
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doth keep no more from the alcali, but what it want 
for ius ſubßſlance in the faid ſubſtances : and the mi- 
ne tal alcali with the watery parts, having loft molt. of 
their acid, do, with che ſmall remainder ihereof con- 
:gealed, bat now. diflotved, aud the guſhing blood and 
ſesum of the animal ſubſtances, — with the ſuper ſlu- 
ous juices of the vegetables, depart and extravaſate 
themſelves from the ſaid ſubſtamces, by which: means 
they: are/preferved from putrefudtion. The running 
lia ſrom eured mea and fiſhes have a ſaltiſh taſte 
tl yet the ulcaline taſte doth greatly prevail, and 
— be wo bt again to-.cryſtals.: but by evapora- 
tio 8 It of a conſuſed form, which alſo 

3 agam. Phis thows lainly, that 


behind]. 
2 Bet 4 e e b. on Ply comrary, thav tk 
property and effect of common ſalu is not an abfolute 
one, ther folely a. conditional. one; when namely the 
different natures and:qualiticy of the ſaid amimal and 
vegetable fubſtances, 1he quality and quantity of ſalt, 
the proper management, and the time for the opera- 
tion: are duly regarded and applied, or elſe che intent 
wilt vaſtly fail, and the deſired effeti be wholly lot. 
This latter is proved. by yearly experiences. Flow 
many veſſel loads of {aled beef and prrk-+ are im- 
ted, and when opened found ſtinking and rotten? 
ow many flips come here from - Newfowidlund, 
bringing fiſh. wet and like:old rags 2 
of a river, and ſmelling; ſo chat no body can bear it ? 
Whole ſhip loads of cured: cod and ſalmon ate often 
ſo ſtinking and rotten,) that they are obliged to be 
throw overboard, before they can be brought to the 
deſtined port. All loſs and damage: doch fall: ow the 
owners aud merchants; and thoſe icing about the 
cauſe of the miſchief, find all the fauleis:charged tothe 
good God in heaven, and. our” kind mother Nature; 
having not given he dus ſeaſons; or the ſalt not being 
none enough, when _— alt {aults lie at 1 own 
doors, 
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doors, and proceed from their ignorance, negligence, 

and often from their malice too. ode Md 
What can a man, having the ufe of ound fenfes, 
think and fay of faſt very difficult of folution, ly ing 
upon meat and fiſhes ſeveral months tike gravel or 
pebhles, without undergoing any melting or diffolv- 
ing? May we expect any due effect or virtues of com- 
mon ſalt there? By no means at all ! Inſtead of giving 
the particular reafons @ priori, I will only ſhow the na- 
ture and property of the vitriolic acid, This does 
eaſily unite with volatite alcahes, which latter are kept 
by the firſt ſtrongly, that it cannot follow its incti- 
nation and fly away: if hereafter is added to the com- 
ofition any fixt alcali, to which that acid has a 
tronger inclination, it does conjoin therewith immedi- 
ately, and leave the volatile whotly alone, which then 
according to its volatile N flies fueceſſively oF. 
If laftly is added an alcaline earth, of which that acid is 
moſt fond, there it leaves again the fixt alcali, and 


joins freely with the aloaline earth, and forms there- 


with ſelenites, a kind of Httte ſtones indiſſoluble in Wa- 
ter. Such, and almoſt the ſame thing, doth alſo hap- 
pen with the nitrous and ſalinous acids, whereof I vill 
ſay nothing more in particular, 1 afraid of giving 
occaſion, that ſtones and pebbles fhoutd be made 
henceforth and ſold under the name of very firon 
falt ; which alſo would be accounted ſuch a one by all 
gentlemen concerned in fiſheries, being agreeable to 
their prejudices about ſtrong ſalt; but very burtful 
and pernicious to the whole community of mankind. 
Becauſe, all falt wanting the property and quality of a 
ſpontaneous diffolution and melting in water, and leav- 
ing any ſettlement behind, muſt be abfblutely counted 
unwholeſome, and pernicious to all the purpoſes for 
which common ſalt is recommended and gfed, and it 
ſhould indeed be prohibited by the legiſlature. T have 
ſeen whole veſſel loads of falted meat and herrings, 
whereon the falt did lie like gravel or ſtones, and 
(carce any liquor at all tobe ſeen, And alſo upon 
H ſalted 


vers of glaſs, refuſing all diſſolution. If ſuch kind of 


and almoſt univerſal in theſe countries. What will now 
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forms therewith an indiſſoluble concrete; the alcali is 
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ſtrongeſt, nay, every one a ſalt conformable to his wiſh; 


the people is ignorant of the proper uſe and manage- 
ment? What is the gun in the hand of a ſoldier, if he 
has not learnt his exerciſe, nor does not underſtand, how 
much powder and lead muſt be taken to one charge for 


and management of curing meat, cod, ſalmon, her- 
rings and pilchards, have ſufficiently proved hitherto, 
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ſalted cod-fiſh is found ſalt reſembling ſcales and ſhi- MW 


{ 
ſalt is uſed in ſeaſoning our victuals, and in curing our 
meat and fiſh for preſervation, every one will appre- 
hend, that therewith ſucceſſively muſt be ſtopt all our 
ſmall paſſages and veſſels of blood and. ſerum, and 
therein ſettle as a tartarous matter, cauſing the gqut, 
rheumatiſm, and ſeveral other evils, very common, 


happen, when there is in our bodies already ſome diſ- 
poſition or inclination to the ſaid evils, as it truly is in 
all perſons of a phlegmatic and melancholy temper, 
how quickly the ſaid evils muſt be increaſed. More- 
over ſuch a ſalt is wholly unfit for preſerving any thing 
from putrefaQion. Becauſe the ſaline acid being ſolely 
the ſtrength in ſalt, and on which the effect doth alone 
depend, is joined with a heterogenous matter, and 


then left almoſt alone, which for itſelf hath no effect 
for the intent, but it is rather pernicious and deſtruttive, 
making meat and fiſh viſcous, ſlimy and ſlippery, and 
finally ſtinking. —- ibs red ot. robe 

But let it be the caſe, that we have the beſt, the 


may we then expett great benefit and advantage, when 


ſhooting twenty, or a hundred yards? But dath charge 
at random ? Will he be able to hit the mark ? The 
molt part of the gentlemen concerned in the buſineſs 


by their products, that they have leſs knowledge and 
underſtanding of the uſe: and application of ſalt than a 
cookmaid in a gentleman's family ! For if ſhe has uſed 
too little or too much in ſeaſoning vittuals, ſhe is ſe- 
verely reprimanded by, her miſtreſs. This and the 

5 | 5 fear 


(  J] 
ſear of loſing her place, makes her attentive and cauti: 
ous ; ſhe does now enquire for advice here and there, 
and is very accurately obſerving the rules and manners 
heard of, and weighing them cloſely in her meditati-' 
ons; in every cafe ſhe takes notice of the effect, and 
thus ſhe brings herſelf to be a perfect maſter therein. 
But thoſe gentlemen who count themſelves perfect maſ- 
ters in the buſineſs, are not only aſhamed to enquire, 
but alſo wholly impatient of correttions and inſtructi- 
ons, and do firmly belieye, they are at full liberty to' 
do what and how they pleaſe. Their ſole intent is for 
getting money, and of felling their ware as quick as 
poſſible, and before it doth rot in their hands: the 
buyer ſee again how he can ſhift and diſpoſe of it, 
whether he may be gainer or loſſer; and whither the 


people eat gout, rheumatiſm, ſcurvy and other diſ- 


orders, there is no care at all. They all reje& and 
ſhun the Engliſh ſalt, as having no ſtrength, and wholly. 
unfit for their buſineſs. They all call for French, 
Spaniſh or Portugal ſalt ! But if there was not ſmug- 
fled with every falt-ſhip a great deal of wine, French 
brandy, and Holland gin, the credit of foreign falt 
would ſoon ſtarve; but quickened by the ſaid cordials 
It is kept up breathing ſtill. Beſides this, there is“ 
found every where a fondneſs and longing for foreign 
things, in faſhions as well as in drugs, wares, eatables 
and liquors. It is a common affettion, or rather in- 
tection, throughout all Germany, that all foreign 
things are preferred, and the produtts of their own' 
country deſpiſed; though really better than the others. 
Every one doth long far what comes from the eaſt, fouth,' 
weſt, and north, and what is for the mouth is not re- 
garded. Nay, the produce of their own country will 
fetch double price and a quicker ſale when they only 
give them a French, Spaniſh or Engliſh name. Great 
abſurdities ! A black ingratitude towards God! An 
unanſwerable impoveriſhing and ruining of the native 
country ! And a manifeſt proof of being bad members 
to 
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it. When I was in my own country and houfſhold; 
and did kill yearly about four or five hogs, and one 


E &@ J 


the the community. But we may look where we will, 
we find that diſtemper epidemical, 16 3 

It may now be in regard of the ſalt as it will, I am 
fally allure that every one will, and mult grant me, 
that when the Engliſh falt is fit and ſufficient for cur- 
ing a flitch of bacon, or a piece of beef of 30, 40 or 
"Ik that it alſo muſt be abſolutely fit and ſufficient for 
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curing a fiſh of 1 or alb. and far more ſmaller fiſhes of 


a ſpan long and an half an inch thick. The experi- 
ence and experiment of the firſt is found in all farm- 
houſes in England; and nevertheleſs, the latter is ab- 
folutely denied by mouth and practice in all fiſheries. 
This is ſurpriling indeed, and ridiculous too. Shall we 
herein impeach the ſalt, or rather the people and their 
cuſtomary way or. method. Every one can inquire 
about the circumſtances and parts of thoſe ways and 
methods; and then further enquire how far they agtee 
with the nature of fiſh, and the nature of ſalt and iu 
operation in preſerving animal ſubſtances from putre- 
faction, and then he will pronounce for the ſalt being 
not guilty. And further be enabled for chuſing a more 
reaſonable and natural method, beſides the. particulass 
to be obſerved. I am neither preſumtuous mar. raſh, 
but aſſured by experiments of my own hands, that the 
Engliſh ſak is ſufficient for all intents and purpoſes 
whatſoever, and all inſufficiency ſpoken of doth ſolely 
proceed from the miſunderſtanding of che people uſing 


or two oxen or cows, for home conſumption, I ſalted 
them all every year wick my own hands, and it did 
keep perfectly good to che laſt bit; but having once 
ſome bulineſs upon hand which could not be delayed, 
my wife became ſhorthearted as it is commonly, I vill 
not ſay univerſally, and would not wait, but have it 
ſalted by the butcher, In two months it did ſtink; 
and in one month more it was burried under the 
dunghill. One kind of ſalt every year, and out of 
* X One 
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one ſalt · work, and all made by ſtrong boiling, and 
even ſo good as the Engliſh in every reſpect; onl = 
hands and materials were- different. have 
Dublin cured herrings with ſalt bought in the = 
ſhop, having at that time no care at all of any dif- 
ference of ſalt ; and nevertheleſs I had ſucceſs. They 
were as good as the Dutch new herrings, whefeof the 
firſt are {61d in my country a ſhilling a piece. I made 
a preſent to ſome gentlemen and ladies, and they 
al told me, = they had never ſeen nor taſted 
any better. — ſalt herring muſt be fat, 
1 tender, and IE ſaltiſn ſweetneſs, and not _ 
bard, red, and of an alcaline biting. The Engliſh a 
Dutch catch their herrings in one ſeafon, and at ono 
place, and yet the produce of both is ſo very different! 
What muſt be the reafon thereof ? The falt !' Let neo 
body be deceived, nor deceive himſelf; For one part 
doth underſtand and obſerve the proper management 
and proceſs, and the other is either ignorant of, or 
doth neglett it. I conclude with the abfolute final- dew 
cifion of our bleſſed Saviour, Luke xiv. $4: Sul ty 
good ! but if the ſalt hath toſt its ſavour, whertwith fhall "i 
le ſeaſoned # It is neither fit for the land, nor yet for the 
dunghill : but men caſt it out. He that hath ears 10 
hear, let him hear. If any thing is loſt; it might be 
had. before. If the falt loſes its ſavout; it maſt have 
had it abſolutely before, And as long as the falt hath 
its ſavour, then it is truly a good thing! a god gift 
from above, from the Father of lights, to whom be 
given all glory, power, er thanks and praiſe er 


ever and ever! AmMtxN! 
F S 1 T7 


APPENDIX. 


A PP E ND I x. 


%. . 1 - 


N the brief account of my new invention publiſhed 
L- ſome time ſince, J have given ſufficient reaſons for 
its application in all the there mentioned branches of 
the different buſineſſes, and of its great benefits in 
ſaving not only a great deal of time, but alſo more 
than half part of coals and fuel, otherwiſe waſted. 
Whether in any one of the ſaid branches of buſineſſes 
may be made further, ſome beneficial improvement 
and alteration, doth ſeem to me a. very difficult matter, 
if not wholly impoſlible ; except in one, concerning 
the'ſhallow boilers of the fire engines, wherein I left a 
imall-circumſtance of ſome imperfettion, which I have 
ſince amended, and the thing carried to an unexcep- 
tionable perfection. And that the courteous reader 
may be enabled to form a true judgment, I vill ſet be- 
fore his eyes, 3 . pied 7 801 
I. A common. boiler at preſent, and the fame which 
I have taken for an example in my brief account, page 
12. is neither the ſmalleſt nor the biggeſt, but a mid- 
dling one made of iron plates. | 
1. The height thereof from the bottom to the flange 
is 3 feet, and from thence to the brim or cover again, 
3 feet, and thus in all 6 feet high. 
2, The diameter. at the bottom 9 feet, and at the 
flange 12 feet. 
3- The confinement of the ſteam 2 feet high, and 
contains 17 hogſheads and one half, 
A 4. The 
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4. The depth of water from the bottom, to one foot 
above the flange, amounts to 4 feet. 
5. The quantity of water doth amount to 29 hog: 


ſheads. 
6. The ſurface of that great quantity af water does 
extend to no mate-than 108 ſquare feet. 


7. The face of that boiler expoſed to the touch of 
fre and flames is 161 ſquare feet and no more. This 
is a very remarkable circumſtance, though commonly 
overlooked and neglected. For the greater this is, the 
quicker and ſtronger will be the boiling, and yet by 

1 eſſer fuel; but the leſſer the face, the ſlower and 

r weaker the boiling, and will require more fuel. Yet 

fit muſt be alſo —_ that the fire and flames do 

n actually touch that the face of the accounted number 

e of ſquare feet, which in regard of that boiler no body 

« WH can undertake and effect, but a great many ſquare feet 

| remain very often, and others always untouched. 

8. The — of the way which the fire and dene 
do travel from the firſt door to the exit into the chim. 
ney is no more than 45 feet. 

9. The quantity of coals burnt and waſted under 
ſuch a boiler. in one week, is commonly _—_ 20 
tons, | 
10. The cleaning of the flue is done by a man 
creeping into and raking out the ſoot: ſor which pur- 
| poſe the boiler and flue muſt grow arg cool, * 
] requires a long time. 

11. In this boiler ate commonly band. holes in 
about 4 or g yeats, and in 2 or Z years more, it i 
palt all mending and good for nothing. 

12. The, mending of the ſaid holes is very difficult, 

| mult be done by candlelight, and a man creep into 
the flue, and counteratt the rivetting of the blackſmith 

on the oppoſite ſide, and can be never made = 
and durable. Such are the conditions. of all the boi 
ers in uſe at the preſents; wherowhth now can be c com- 


pared, | 101147 4 0b Ft! 
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11. My fhallow boiler, propoſed in the brief ac. 
count, page 14, which vill be found far better and 
more advantageous, and is likewiſe made of iron 
lates. | 
1 The length is 16 feet, and che breadth 8 feet. 
2. The height or depth 2 feet and an half. 
q The confinement of the ſteam, two feet high, 
and doth contain about 20 hogſheads, which is 2 1˙ hf. 
more then in the old boiler, which muſt not be ac- 
counted for a ſuperſluity, but conſidered, that the 
mallow boiler hath alſo 20 ſquare feet more ſurface of 
water. | ; 8 
4. The depth of water is half a foot, inſtead of 
feet in the old boiler, which every perſon of true un- 
derſtanding will account a very great advantage. 
5. The quantity of water. is 7 hogſheads 6 8, 
inſtead of 29 hogfheads in the old boiler, wheeh is þ 
ſurprifing advantage. For every one myſt acknow- 
tedge, that 7 hogſheads of water in a depth of half: 
foot, muſt boil fooner, and by far leſs fuel than a9 
hogſheads, and in a depth of 4 feet; and yet from @ 
ſquare foot ſurface of the one will riſe the ſame quantity 
of ſteam as from a ſquare foot ſurface of the other. 
6. The ſurface of the water is 128 ſquare feet, and 
conſequently 20 more than in the old boiler, -which is 
a new advantage more. 
7. The face of the boiler expeſed to the touch of 
the fire and flames, is 128 ſquare feet, which is 33 
leſs : but this defect is compenſated, 1. by the ſmal. 
ler quantity of water, being onty 7 hogfheads inftead 
of 29. 2. And alſo by the ſmall depth of 6 inches, 
inſtead of 4 feet; g. by 20 ſquare feet more ſurface 
of the water ; 4. by reaſon, that fire and flames do not 
leave any fpot of all the 128 ſquare feet untouched, 
which never happens in the old boiler. 3. Laſtly, by 
the next following very weighty condition. 
8. The length of the way, the fire and flames do tra- 
vel from the firſt door to the exit in the chimney, is 120 
feet, inſtead of 45 in the old boiler, which is 75 more 
| than 


1 


chan in the old boiler, which is a circumſtance of the 


greateſt advantage: for the fire and flames do tarry 
under the boiler almoſt twice as long, and produce 
twice as much effect. 

9. The quantity of coals ſufficient for firing day and 


night of one whole week is at the moſt about 5 tons, 


and thus 15 tons leſs, which is a ſurpriſing advantage 
and prerogative of the ſhallow boiler. | 

10. The cleaning of the flue is very light, quick 
and eaſy, and done with a broom having a long 
handle. | 

11. The burning of holes in this ſhallow boiler will 
not lightly happen before 10 or-12 years, by reaſons, 
1. that the fire and ſulphurous exhalations of g tons of 
coals, burnt in one week, will never do ſo much hurt 
and damage, as of 20 tons of coals burnt in the ſame 
ſpace of time. 2. That this my ſhallow boiler is thin- 
ly covered on the bottom with a incombuſtible cement, 
whereby the iron is defended from the injuries 
of fire, flames, and ſulphurous exhalations of coals; 
which latter remedy hath been applied hitherto no 
where to any boiler by any {kill and ingenuity of 
engineers. | F 

12, The mending of holes, which at the laſt may 
be burnt into it, can be done light, eaſy and durable, 
that one mending will be better, and laſt longer than 
three or four, done in the uſual manner. 


Now every one may judge, whether this my 


ſhallow boiler, does not deſerve the due eſteem 
and preferment. I do not account it perfett, 
but confeſs freely, that it wants ſomething, thai I 
know of, For I am by no means deficient in muſter- 
ing the defects of my inventions, and this with all ri: 
gidy, ſo that to Mr. Momus is left nothing more but 
unreaſonable fooliſh and abſurd oppolitions and excep- 


tions: and if ſuch may be made hereafter at any time, 


I ſhall efteem them as much as the ſcreaming of an 


owl. All what hath been oppoſed, -and I heard of, 
| Wn” | came 
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came from Northumberland, where the gentlemen en, 
gineers do proudly deny, that any thing could be in- 
vented ſuperior to what they knew at the preſent. O 


poor Tcaſoning ! I anſwer them with few words in a 


logical axiom ; A veſtra ignorantia ad negalionem rei non 
vale conſeguentia. If they do not underſtand it, they 


may apply for advice to a ſchool-maſter at a boarding- 


ſchool. I don't know what I ſhall think of them and 
their knowledge: for I have in my hand original let- 
ters from a gentleman, much advanced in years, where- 
in he writes, Thoſe ſubjetts (meaning the objects of 
fire engines and boilers) have been my favourite pur- 
ſuit through life ;” and yet in another letter he does 
betray himſelf, writing thus : the rule to calculate the 
preſſure of the atmoſphere here is lb. per ſquare inch 
upon the piſton, the vacuum being imperfett in the 
cylinder, not 'amounting to more than after that rate. 
Therein does appear the wiſe engineer of Noxthum- 
berland ! ſaprenu fat ! It is a common ſickneſs amongſt 


122 that the ſmaller the knowledge and under- 


ding, the greater is the ambition and ſelf-conceit 
of their ſuperiority to all others, who are regarded as 
mere blockheads ; and thus riſes pride and ſpite, and 
all improving of their little knowledge and learning is 
ſtopt, and they return ſucceſſively to mere ignorance z 
and thus are engendered lads of an hundred years old. 
On the contrary, my leading maxim hath been con- 
ſtantly, to eſteem all others wiſer, and of more under- 
ſtanding than myſelf, which hath ſuppreſſed all pride, 
and kept me in due humility, as well as in conſtant en- 
couragement to improve daily my learning and know- 
ledge, to which I have laid ſolid grounds upon the beſt 
ſchools and univerſities in the firſt period of 26 years 
of my life. By that means I have united my ounce 
of mother-wit, with ſeveral ounces of ſchool-wit, which 
enables me to make new diſcoverics, and to paſs them 


through all exceptions and oppoſitions poſſible, before 


I let them go abroad: and if they are then fooliſhly 


attacked, I know how to defend them. And there- 


fore 


t 67 J 
ore 1 ſay here, that my ſhallow boiler is abſolutely pre- 
ferable to all others hitherto known, and will alſo do 
all ſervices defired and promiſed ; and it doth admit 
no other exception but its ſhallowneſs; not in regard 
of the water, nor confinement of ſteam, but ſolely and 
lone in regard, that a man cannot go well into, and 
commodioutly pick and ſcrape off the ſcurf and'in- 
cruſtations ſettling therein. But I aſk all gentlemen 
engineers in England, which boiler, the firſt or ſe- 
cond, muſt be accounted the moſt perfect and advan- 
tageous ? The firſt, being 6 feet high, and admitting, 
that a tall fellow can go into, and ſtand therein in an 
upright poſture, and work upon the incruſtations with 
pick-axes, chiſſels and hammers, though it did require 
for weekly firing about 20 tons of coals, which muſt 
be burnt and waſted under it every week, whereof the 
charges doth not fall upon 'any engineer, but ſolely 
upon the proprietors, knowing nothing better : or the 
ſecond being only 2 feet and a half deep or high, and 
not well permitting that a man can go into and ſcrape 
it off the incruſtations with ſuch a commodity as it is 
s {WE viſhed; yet it is fully ſatisfied with a firing of 5 tons of 
coals per week, and gives a ſaving of 15 tons of coals 
every week throughout the whole year? Now; gentle- 
men, what do you anſwer? The firſt! Then the 
whole world will mock at you, and your employers. 
will give you the diſmiſſion certainly! Will you anſwer 
the ſecond! Then all oppoſitions made hitherto, with 
all blaming and ſlandering are declared to be folly ' 
and abſurdity! Will you ſay, you do not know! 
Then is there no farther want of witneſs of your igno- 
rance and malice. I am perfectly ſure, that every one 
of ſound ſenſes and middle underſtanding, mult agree, 
that by the ſole reaſon of burning and waſting 20 tons 
of coals every week, the boilers ſhould be pulled down 
and caſt out of doors, and inſtead thereof introduced 
and ereded my ſhallow boilers, requiring for fire but 
about 5 tons of coals per week, and giving a ſaving 


of 15 tons every week, though no body could go into, i | 
| I 2 and 
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and pick off the incruſtations, but theſe muſt remain 


therein three or four vears, till the boiler was burnt 


intirely, without any poſlibility of mending it. Becauſe 
it that ſpace of four years, would be ſaved 3126 tons 
of coals, whereof the fourth part would be more than 
enough for buying a new one; when on the contrary, 
under the old boiler, by all weekly cleaning. which 
colts each time 2 ſhillings, is burnt and waſted in the 
ſame ſpace of time, that whole quantity of coals, and 
the old boiler too, which by all chargeable mending it 
can ſcarely ſerve one or two years longer. 

But I will prove, that J have ſufficient ingenuity to 
bring a thing, taken once into my hands, to an unex- 
ceptionable degree of perfettion. This, in regard to 
my ſhallow boiler, did ſeem to me at firſt an unſur- 
mountable difficulty, of giving unto it a greater 
height without loſing the firſt and principal intent of 
ſaving more than the half part of coals burnt andothet- 
wile waited, Yet my conſtantly conſidering and me- 
ditating thereabout, and the obtained knowledge of 
geometrical proportion between grates, fire, body of 
flame, flues and chimnies, beſides the true ideas of 
the draught of hre, have lately enabled me alſo to pro- 
duce another, and intire new invention, of conſtrutt 
ing and ſetting a boiler, folely appropriated to fire- 
engines, whereof I will give to the public in 


general, as well as to all gentlemen engineers in 
particular, | 


III. A moſt accurate and well-meaſured ſurvey and 
deſcription. (This is made likewiſe of iron-plates.) 

1.. The height from the bottom to the brim or co- 
ver, is g whole feet, which will make, with the leaden 
cover, when arched one foot, a meaſure of 6 feet, 


being enough for any man to go into and ſcrape off the 


incruſtations. 

2. The diameters do anſwer exactly to the diameters 
of the old boiler, which doth appear from the exad 
equality of the ſurface of the water, 


3. The 
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3. The confinement of the ſteam in che boils 


without the cover is 2 feet high, and contains 17 


hogſheads and an half, which is equal to the old ; 


boiler. | | 
4. The dep of water is 3 feet, and thus a foot 
leſs than in the old boiler, which is a great advantage. 
5. The quantity of water doth amount to 17 hogſ- 
heads and 24 gallons, which is 11 hogſheads and a 
half leſs, which gives again a great advantage. 
6. The ſurface of the water is 108 ſquare feet, an 
exactly equal to the old boiler: and if ſufficient 
in the latter, it muſt be abſolutelly ſufficient in the 
fornher, | ent 
7. The face of the boiler expoſed to a conſtant 
touch of fire and flame, is 183 ſquare feet, and thus 22 
more, and a very great and new advantage. 
8. The length of the way, which the fire and flames 


do travel from the firſt door to its exit in the chim- 


ney, is 96 feet, and conſequently 51 feet longer 


than at the old boiler, which is a ſurpriſing advan- 
tage. kin , 

9. The quantity of coals required in one whole 
week is about 5 tons, and conſequently 15 tons leſs, 


which is an amazing prerogative of the greateſt 


benefit. | N | 
10. The cleaning of the flue, ure reed 
11. The long durability of the boiler, 8 delle & boiler, 
12. And the caſy and durable mending, J 5 7! % 10 


Now gentlemen engineers! Muſter all you forces of 


ingenuity and ability, and ſay, whether it might he , 


poſſible for you to raiſe any reaſonable exception or 
oppoſition againſt it ! But do not put the horſes behind 
the cart! Ye muſt firſt try, whether ye can ſpy out, 
and catch the proper ideas thereof, and make a draught 
anſwering to every circumſtance mentioned: for it 
muſt be counted an unpardonable folly to judge about 
a thing whereof ye have no idea or conceit! And 
laſtly, you may alſo try, how the given dimenſions 


L 


: 
may 
i 1 


19 I 


may be contratted or enlarged ! I wilt allow ten 
years, and if the term does ſeem too ſhort, then I will 
allow twenty more, and ye will know the laſt day as 
much thereof as at the firſt. | 

Columbus preſented to his enemies and flandering 
backbiters an egg, and defired them to make it ſtand 
on a poliſhed table, which they were ſo valtly ingeni- 
ous as to boaſt of. They tried all means poſſible, but 
without ſucceſs, and laſtly they declared it wholly im- 
poſſible. Then Columbus ſhewed to them the poſſi- 
bility, as well as the very eaſy pratticability, by a very 
ſmall and almoſt ridiculous experiment; and then 


they all curſed and ſwore, that they knew and could 
do the ſame thing! But Columbus returned, © Yes, 
yes, gentlemen, when I have ſhewed you the thing 
But why did ye not do it before ?” I do preſent to you 
a thing ſo natural and ſimple as an egg and its ſtanding 
upon a poliſhed table ; but it is my new invented and 
laſt deſcribed boiler, accurately meaſured according 


to the common rule and compaſs, that I defire you to 
form an idea of, and draught conformable to that par- 
ticular deſcription ! Will it be in your power? Yet if 
I were to ſay a few words more, you all would proudly 
ſwagger and ſav, you have known it a long time ago, 
and could do it every day! But ye may do it 
now ä 

This my laſt boiler is an entire new one, and known 
to me ſolely, and in conſtrutting as well as ſetting 
wholly different from that ſhallow botler propoſed in 
my brief account, which is now thereby degraded, and 
I am under an obligation of getting a new patent for 
the latter, if I will not loſe in England both for nothing 
at all. But having hitherto obſerved an epidemic un- 
attentiveneſs, regardleſs and ſurpriſing inſenſibily to- 
wards uſeful and beneficial inventions and propoſals; 
and at the right and left unavoidable troubles of batter- 
ing thiſtles and thorn-hedges; I began to think ear- 
neſtly, whether it would not be more adviſeable and 
advantageous for me, to let all intents of ſerving a 


ſleepy 


L 4 1 
fcepy public drgp, and. avoid all further trouble and 
farthi 


not ſpend one ng; leſt after having done every 
thing due to an honeſt man, I muſt yet at the lak 


complain; Omne oleum et operam perdidi. This laſt and 9 8 


very black reward, common almoſt every where in the 
world, I will confider ſome time, and weigh it exactly. 
But I am afraid before hand, that I muſt ſay as by 
weighing the guineas current hitherto ; Mene mene, 
teckel, upharfin. And then I muſt not let ſlip away the 
peremptory term of exchange. What confuſion, trou- 
ble and damage hath it not cauſed in the - Engliſh 
world! Curſed be all clipping and counterfeiting fe- 
lons! And all honeſt gentlemen in the whole world do 
ſay, Amen ! 


1 &«© a. 


If any Gentleman will favour me with a letter, he 
wy uſe this direction: To Mr. Charles Chryſel, af | 


Mr. Lowe's, filverſmith, in Mortlakt, Surry : And 
ny ſon will ſend them to me at any place whereſo- 
ver I may be in employment or buſineſs. |, 
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